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PREFACE. 



F The reader is reminded that the general map of the 
I .geology of the United States and Canada forms the 
I &ODtiapiece of the second volume, and that the line 
of my route is traced upon it in the manner de- 
scribed in the explanation of the map at Vol. 11, 
p. 238. 

As the present work embraces a great variety of 
L'nibjects to which my thoughts were turned during 
my travels in North Americaj I have endeavoured 
to confine myself aa far as possible to the communica- 
tion of such scientific matter as I thought might be 
I of interest to the general reader. For a. more de- 
fttailed account of my geological observations alluded 
> in the course of these volumes, I must refer to 
Lthe following published papers and absti'acts of 
Ijoemoirs read to the Geological Society of London. 

1. Letter to Dr. Fitton on the Blossberg Coal 
District and Stigmaria: Proceedings of the 
Geological Society/, vol iii. p. 554. 1841. 
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2, Recession of tlie Falk of Niagara : Ibid. vol. 
51. p. 595. 1842. Beeumed, voL iv. p. 19. 
1843. 

3, Tertiary Formations in Virginia and other 
parts of the United States : Ibid. vol. iii. p. 
735. 1842, 

4. Foesil Foot-Prints uf Birds and Impressions 

of Rain-drops in Connecticut Valley. Ibid. 
vol. iii. p. 793. 1842. 

5. Tertiary Strata of Martha's Vineyard in 
Maasachusetts : Ibid. vol. iv. p. 31. 1843. 

%. On the Geological Position of the Mastodon 
fftffanteus, and other Remains at Big Bone 
Lick, Kentucky, and other LocaliCieo in the 
United States. Ibid. vol. iv. p. 36. 1843. 

7. On upright Fossil Trees found in the Coal 
Strataof CumberlandjNova Scotia; SllUmarCt 
Journal, vol. xlv. No. 2. p. 353. 1843. 

8. Coal Formations, Gypeum, and Marine Liuic-< 
etonea of Nova Scotia : Ibid. p. 356. 

9. Bed of Plumbago and Anthracite in Mica- 

schist, near Worcester, Massachusetts, with 
Appendix containing iVnalyses by Dr. Percy : 
Quarterly Journ. of GeoU Soc. No. 2. p. 416, 
May, 1845. 
10, Crclaceous Strata of New Jersey, with Ap- 
pendix, on the Fossil Corals of the same, by 
Mr.Lonedole: Jbid. No. 1. p. 301. Feb. 1845- 
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11. Miocene Formations of Vii^inia and Nortli 

Carolina, &c., with Appendix,oti FoeaU Corals, 
by Mr. Lonsdale : read to the Geol. Soc., 
March, 1845. Preparing for publication, 
Ibid. No. 4. 

12. On the White Limestone of South Carolina 
and Georgia, and the Eocene Strata of other 
parts of the U. S., with Appendix, on the 
Corals, by Mr. Lonsdale: read to the GeoL 
Soc, March, 1845. Preparing for publi- 
cation. Ibid. No. 4. 

I Abatracta of moat of these papers have also ap- 
. peared in Silliman's " American Journal of Science 
I and Arts," for the corresponding years. 



LoadoD, June 14lJi, 1345, 
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TOUR IN NORTH AMERICA, 

JN 1841-2. 



CHAPTER I.' 

V^/ogt. — Harbour of Halifax, — Excurtunu near Bolton. — 
Difference of PlatiUfram European Speciei, and Corretpoiid- 
enci of Marine SktOt. — Raemblanee of Drift, Erratia, and 
filrroiced Rockii, to lAoee of Swedga. — Springfield. — Ncw- 
haeen. — Scenery of the Hudam. — Albany. — Geologimt 
SurBegt. — Mohmeh VaUey. — Aitcient or Silurian Form- 
atimu. — Prosperity and rapid Progress of the People. — Lake 
Ontario, — Tortoiteit. — Fossil Remains of 3fastodiju. 

Juhf SO. 1841. — Sailed from Liverpool for Boston, 
U, S., in the eteam-ehip Acadia, wluch held her 
course aa straight as an arrow from Cape Clear 
in Ireland to Halifax in Nova Scotia, making 
between 220 and 280 miles per day. 

After the monotony of a week spent on the open 
Bea, we were amused when we came near the great 
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banks which extend from the southern point of 
Newfoundland, by the rapid passage of the steamer 
through alternate belts of stationary fog and clear 
spaces wanned and lighted up with bright euuehiae. 
Looking at the dense fog from tlic intermediate 
Bunny regions, we could hardly be persuaded that 
we were not beholding land, ho distinct and well- 
defined was its outline, and such the varieties of 
light and shade, that some of our Canadian fellow- 
pasaengera compared it to the patches of cleared and 
uncleared country on the north ahore of the St. Law- 
rence, These foga are cauaed by the meeting, over the 
great banks, of the warm waters of the gulf stream 
flowing from the south, and colder currents, often 
charged with floating ice, from the north, by which 
very opposite states in the relative temperature of the 
sea and atmosphere arc produced in spaces closely 
contiguous. In places where the sea is warmer 
than the air, foga are generated. 

When the eye has been accustomed for many 
daya to the deep blue of the central Atlantic, the 
greener tint of the sea over the banks is refreshing. 
We were within 150 miles of the southern point 
of Newfoundland when we crossed these banks, 
over which the shallowest water ia said to be about 
thirty-five fathoms deep. The bottom consists of 
fine sand, which must be often ploughed up by ice- 



bergs, for several of them were seen aground here 
by some of our paseengere on the 31st of July lost. 
The captain tells us that the norst mootha for 
crossing the Atlantic tu and from Halifax are Fe- 
bmary and March, and the most agreeable ones, 
July, August, and September. The nearer we ap- 
proached the American coast, the more beautiful 
and brilliant were the sunsets. We sometimes com- 
pared the changing hues of the clouds and sky to 
the blue and red colours in a pigeon's neck. 

Jufy 31. — On the eleventh day of our voyage wc 
suled directly into the harbour of Halifax, which by 
its low hills of granite and slate, covered with birch 
and spruce fir, reminded me more of a Norwegian 
fiord, such as that of Christiania, than any other 
place I had seen. I landed here for six hours, with 
my wife, during which we had time to drive about 
the town, and see the museum, where I was shown 
a large fossil tree filled with sandstone, recently sent 
from strata containing coal in the interior. I re- 
solved to examine these before returning to Kngland, 
aa they appeared, by the description giveu us, to 
afford the finest examples yet known in the world 
of petrified trees occurring in their natural or erect 
position. 

Letters, which we liad written on the voyage, 
being now committed to the post-oDicc at HaUfux, 
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were tnlccn up noxt day by tbe Caledonia steam-diip 
for Knglanil, and in leee than a month from the time 
of our quitting London, our friends in remote parts 
of great llritoin (in Scotland and in Devonshire) 
wore rending an accoimt of the tiarbour of HalifaX) 
of the Micraac Indians with their Esquimaux features, 
paddling about in canoes of birch bark, and other 
novelticB neon on the shores of the New World. It 
required the aid of the recently established railroads 
at home, as well ns the Atlantic steam-paekets, to 
render such rapid eorrcspondenc* poasible. 

Auijutt 2. — A run of about thirty hours carried 
ua to Boston, whieh we reached in twelve and a 
half days after leaving Liverpool. The heat here is 
intense, the harbour and city beautiful, the air clear 
und entirely free from smoke, so that the shipping 
may be «cen far off. nt the end of many of the streets. 
The Tn'mont Hotel merits its reputation as one of 
(ho lnwt in the world. Kecollecting the contrast of 
every thing French when I first crossed the straits 
<tf Pover, I ain astonished, ader having traver^ the 
wide ocMui, at the reseniblsnce of every thing I see 
and lioar to thin<;s familiar nt home. It \\as bo often 
hap|>c»eil to me in our own island, without travelling 
into tliiwo parts of Wales, Scotland, or Ircbind, where 
they talk a poriV,>ct!y distinct language, to encounter 
ftroTUkcwl dialects whicli it is difficult to comprehend. 
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that I wonder at finding the people here so very 
EfUglish. If the metropolis of Xew England be tv 
type of a large part of the United States, the 
industry of Sani Slicli, and other writers, in collect- 
ing tc^ether so many diverting Americanisms and so 
much original slang, is truly great, or their inven- 
tive powers still greater. 

I made excursions to the neighbourhood of Boston 
through Roxbury, Cambridge, and other places, with 
a good botanist, to whom I had brought letters of 
introduction. Although this is not the best season 
for wild flowers, the entire distinctness of the trees, 
shrubs, and plants, from those on the other side of 
the Atlantic, affords a constant charm to the Euro- 
pean traveller. We admired the drooping American 
elm, a picturesque tree; and saw several kinds of 
sumach, oaks iviih deeply indented leaves, dwarf 
birches, and several wild roses. Lai^ commons 
without heaths reminded me of the singular fact that 
no species of heath is indigenous on the American 
continent. Wo missed also the small ** erimson- 
tipped" dsusy on the green lawns, and were told 
that they have been often cultivated with care, but 
are found to wither when exposed to the dry air and 
bright aun of this climate. When weeds so common 
with us cannot be reared here, we cease to wonder 
at the dissimilarity of the native flora of tlic New 
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World. Yet whenever the aboriginal forests are 
cleared, we see orchards, gardens, and arable lands, 
filled with the earae fruit trees, the same grain and 
vegctttblcfl, as in Europe, bo bountifully hag Nature 
provided that the plants most useful to man should 
be capable, like himself, of becoming cosmopolites. 

Aug. 5, — Went by railway to deliver letters and 
pay some visits at Nahant, situated on a promontory 
of the coast, about ten miles N.E. of Boston, where 
I examined the rocks of hornblende and syenite, 
traversed by veins of greenstone and basalt which 
often intersect each other. The surface of the rocks, 
wherever the incumbent gravel or drift has been 
recently removed, is polished, furrowed, and striated, 
as in the north of Europe, especially in Sweiien, or 
in Switzerland, near the great glaciers. 

On the beach or bar of sand and shingle, which 
unites the peninsula with the main land, I collected 
many recent shells, and was immediately struck with 
the agreement of several of the most abundant 
species with our ordinary British littoral shells. 
Among them were Purpura lapilbts. Turbo (Litto- 
rina) rudis, Mytilus edulis, Modiola papuana, Mifa 
arenaria, besides others which were evidently geo- 
graphical representatives of our common speciea; 
cuch as Nassa trivittata, allied to our N. reticulata. 
Turbo palliatus Say, allied to, if not the same as, our 
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ecHiimoii Turbo neritoides, &c. I afterwards added 
largely to the list of correBpouding species lUtd forms, 
and Dr. Gould of Boston showed me bis collection of 
the marine shells of Massachusetts and the adjoining 
ocean, and gave me a liat of 70 out of 197 species 
which he regarded as identical with ghelle from 
Europe. After comparing these on nij return, with 
the aid of Bevel's! able conchologista, I am convinced 
that the greater part of these identifications arc 
correct ; and, in the place of some considered as doubt- 
ful, there arc others not enumerated in Dr. Gould's 
catalogue, which may be substituted, so as to es- 
tabhsh a result for which few geologists were pre- 
pared, viz. that one thii-d, or about 35 per cent, of the 
marine shells of this part of America are the same as 
those of the opposite side of the Atlantic ; a large 
part of the remainder consisting of geographical 
representatives, and a fraction only of the whole 
affording characteristic or peculiar foniis. I shall 
have many opportunities of pointing out the geo- 
logical bearing of this curious, and to me very un- 
expected, fact. 

Several excavations made for railways in the 
neighbourhood of Boston, through mounds of stra- 
tified and unstrutified gravel and sand, and also 
through rock, enabled me to recognise the exact 
reeeniblanee of tins part of New England to the lees 
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elevated regiona of Norway and Sweden, where 
granitic rocka are strewed over irregularly with 
Band and blocks of atone, forming a gently undulating 
country with numerous ]}Onds and email kkes. 
Indeed, had I not been constantly reminded that I 
waa in America, by the dietinctnesa of the plants, 
and the birds flying about in the woods, the geo- 
logical phenomena would Iiave led nie to suppoBC 
myaelf in Scotland, or some other part of Northern 
Europe. These heaps of sand and pebbles arc 
entirely devoid of shells or oi^nic remains, and 
occasionally huge rounded blocks, brought from a. 
great distance, rest upon them, or are buried in 
them. The heaps are mainly composed, however, of 
the materials of neighbouring rocks. At some points 
the superficial gravel has been pierced to the depth 
of 100, and even more than 200, feet, without the 
solid rock being reached ; but more commonly the 
loose detritus is of moderate thickness, and, when 
removed, a polished surface of granite, gneiss, or 
mica schist, is exposed, exliibiting a smooth surface, 
with occasional scratches or straight parallel furrows. 
Here and there, rounded and flattened domes of 
smoothed rock, similar in shape to the " roches mouton- 
neea " which border the Alpine glaciers, are observable. 
The day after I landed, an excavation recently made 
for the monument now erecting on Bunker's Hill, 
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enabled me to recognise tlie likeness of tliis drift to 
tbat of Scandinavia, and every day since I have 
seen freeh proofs of the complete correspondence of 
these remote districts. Professor Hitchcock has 
ehowD that in New England the parallel grooves or 
fiirrows have a general direction nearly north and 
Bouth, but usually ten or fifteen degrees to the west 
of north. I have already seen, at Jiahant and else- 
where, some marked deviations from this rule, which, 
however, is correct in the mtun, and these markings 
have been found to prevail at all heights in New 
England, even iu mountains more than 2000 feet 
high. 

I have already observed several rounded boulders 
with one flat side scratched and furrowed, as if 
it had been held firmly in one position when 
frozen into ice, and rubbed agmnst a hard rocky 
bottom. 

There is here, as in Sweden, so great an extent of 
low country remote from any high mountains, that 
we cannot attribute the efiects above descriljed to 
true glaciers descending in the open lur from the 
higher regions to the plains. If we adopt the glacial 
theory, wc must suppose the country to have been 
submerged, and that the northern drift was brought 
here by large bodies of flouting ice, which, by re- 
peatedly running aground on the bottom of the sea 
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for thonimds tS Jf^n, sad tomag iloQg tltt Mud 
aiulcr their enoriDoiis we^lit, polkbed and farrowed 
tlio r(x;ky bottom, and aa the aiitiog of the ioe, let 
fiill their harden of stones or emtic blocks, togedier 
with mud anil pebbles. 

When we recollect that Boston U ntmted in tbe 
liititiKk' of Rome, or in that of the north of Spain, 
nn<I that the northern drift and erratic blocks in 
Kurt>[)C arc fir«t met with about the 50th degree of 
Utittido, nnd then increase aa we travel towards the 
pole ; there eeenu ground for preBuming, that the 
grt'atcr cold which now marks the climate of North 
America hml begun to prevail long before the pre- 
icnt distriljution of land and sea in the northern 
hominphen^ and before the present climates were 
Mtublishud. Perhaps, even in the glacial period of 
gcolopy, the lines of eciual winter's cold, when drawn 
from Europe to Nortli America, made a curve of 
about 10° to the floulhward, as in our own times. 

Aiiff. 9.— After a week spent very agreeably at 
Boiton, wo started for Ncwhaven in Connecticut, 
goinp the first hundred miles on an excellent railway 
in throe lioiirs antl n half, for three dollars each. The 
■[iot<i) kif the milways in this State, the most populous 
ill the I'liion, is fivr groater than elsewhere, and I am 
told that they arc made with American capital, and 
for iho nuwl part jmy go«l interest. There are 
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no tunnels, and so few embuukmenta tliat they afford 
the traveller a good i-iew of the country. The 
number of amall lakes and ponds, such na arc seen in 
the country between Lund and Stockholm, in Swe- 
den, affords a pleasing variety to the scenery, and 
they are as useful as they are ornamental. The 
water is beautifully clear, and when frozen to the 
depth of many feet in winter, eupplies those large 
cubical masses of ice, which are sawed and trans- 
ported to the principal cities throughout tlie Union, 
and even shipped to Calcutta, crossing the equator 
twice in their outward voyage. It has been truly 
eaid, that this part of New England owes its wealth 
to its industry, the soil being sterile, the timber 
small, and there being no staple commodities of 
native growth, except ice and gianite, 

In the inland country between Boston and Spring- 
field, we fiaw some sand-hills like the dunes of blown 
eand near the coast, which were probably formed on 
the sea-side before the country was elevated to ita 
present height. We passed many fields of maize, or 
Indian com, before arriving at Springfield, which is 
a beautiful village, with fine avenuee of the American 
elm on each side of the wide streets. From Spring- 
field we descended the river Connecticut in a steam- 
boat. Ita banks were covered with an elegant species 
of golden rod ( SoUdago), with its ahowy bright yellow 
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I l»ve been faitfaena Ai^pooced a Mog 
■0 hfg* tinlMr, ad I ib toU ika it ns cm dsva 
•riginlfy in If ev Fagl—J gittiii wucj, beave 
it Mmd M aa jhUpbA far Ae ] 
time U Ihm never nexmnd, beng t 
for fuel Hk *~"^~— of tboe Eilif Statei 
wbo lint Earepe bav^ Mnnge to wkj, doind tbcir 
ideu of noble tree* more fiom tboBc of our pnoca p a] 
English p>Hu, tbao 6001 tbe natiTe focots of the 
New Worid, 

I vuited Bocky Hill, near Hartford in Connec- 
ticut, where the contact U seen of a large mass of 
columnnr trap with red sundetone. In a lai^e quarrj', 
tlic diatinct joints which divide the sandstone con- 
triut finuly with the diviaional planes which separate 
th<i )>[UiaU into pUlara. The evidence of alteration 
hy liGitt at tliG point of contact ie very marked, and 
Itai boon well described by Dr. Silliman in a paper on 
the iwka of this [ilace. 

The town of Ncwhaven, with a population of 
!ll,0<)l) houIh, poKseeecs, like Springfield, fine avenues 
of trct'B in its streets, which mingle agreeably with 
tho building* of Uie university, and the 1 
c'liurclu'd, of wliioh we counted more than twenty 
tlnitploa. Wlu'u attending service, according to the 
Prcabytfrlun fonii, in the College cliapel on Sunday, 
I onuld aciiret'ly ladiovc I was nut in Scotland. 
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In an expedition to the nortli of the town, accom- 
panied by Professor SiUiman, hia son, and Mr. Per- 
cival, a gcologiat to whom the execution of the State 
Survey of Connecticut wae entrusted, I examined 
the red sandstone {New Red) and intrusive volcanic 
rocks (basalt and greenstone] of this neighbourhood. 
Dykes of various sizes intersect the stratified rocks, 
and occasionally flow in great tabular mosses nearly 
parallel to the strata, so as to have the picturesque 
efiect of cappings of columnar basalt, although Mr. 
Percival has shown that they are in reality intrusive, 
and alter the strata in contact both above and below. 
The East and West Rocks near Newhaven, crowned 
with trap, bear a strong resemblance in their outline 
and general aspect to Salisbury Crags, and other hills 
of the same structure near Edinbui^b. 

We saw in Hampden pariah, lat, 41° 19', on the 
Bummit of a high hill of sandstone, a huge erratic 
block of greenstone, 100 feet in circumference, and 
projecting 1 1 feet above groimd. Other large trans- 
ported fragments have been met with moro than 
1000 feet above the level of the sea, and every 
where straight parallel furrows appear on the smooth 
surface of the rocks, where the superficial gravel and 
sand are removed. 

In a garden at Newhaven (August 13.) I saw, for 
the first time, a humiuiug bird on the wing. It was 
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fluttering round the flowers of a GladioluB. In the 
eubuj-ba we gathered a epiendid wild flower, the 
ecarlct Lobelia, and a large sweet-scented water-lily. 
The only singing bird which we heard was a thrush 
with a red breast, which they call here the robin. 
The grasshoppere were aa numerous and as noisy as 
in Italy. Aa we returned in the evening over some 
low marshy ground, wc saw several fire-flies, showing 
an occasiorud bright spark. They are small beetles 
resembling our male glow-worms (Lampj/ris Linn., 
Pi/ralampi» gcintiltana Say). 

Aug. 13. — A large steam-ship carried us from 
Ncwhavcn to New York, a distance of about ninety 
mileB, in lesa than six huurs. We had Long Island 
on the one side, and the main land on the other, 
the scenery at first tame from the width of the 
channel, but very lively and striking when this 
became more contracted, and at length we seemed to 
sul into the very suburbs of the great city itself, 
passing between green islands, some of them covered 
with buildings and villaa. We had the same bright 
sunshine which we have enjoyed ever since we 
landed, and an atmosphere unsullied by the chim- 
nies of countless steam-boats, factories, and houses, 
of a population of more than 300,000 souls, thanks 
to the remoteness of all fuel save anthracite and 
wood. 
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Nest day, I went with Mr. Redfield, well Icdowd 
by Ilia meteorological writings, acroaa the Passaic 
river to Newark in New Jersey, where we examined 
quarries of the New Ked Sandstone, and saw the 
gnrfaces of the strata ripple-marked, and with im- 
pressions of rain-drops. They 'also exhibit casta on 
their under sides of cracks, which have been formed 
by the shrinking of the layers of clay when drying. 
These appearances, together with imbedded fragments 
of carbonized foss'd wood, such as may have been 
drifted on a beach, bespeak the littoral character of 
the formation on which, in many places in Con- 
necticut and MassachuBsetts, the fossil footsteps of 
birds, to which I shall afterwards allude, have been 
found imprinted. 

Aug. 16. — Sailed in the splendid new steam-sliip 
the Troy, in company with about 500 passengers, 
from New York to Albany, 145 miles, at the rale 
of about 16 milee an hour. When I was informed 
that " seventeen of these vessels went to a mile," 
it seemed incredible, but I found that in fact the 
deck measured 300 feet in length. To give a suffi- 
<aent supply of oxygen to the anthracite, the 
machinery is made to work two bellows, which blow 
a strong current of air into the furnace. The Hud- 
son is an arm of the sea or estuary, about twelve 
fathoms deep, above New York, and its waters ore 
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inlwl/iled Lt a cnrioae mixture of nwripe and &e^- 
water pUnU atul nwlluaca. At fint oo onr left, or 
on the western bank, we had a lofty predpioe of 
columnar battJt from 400 to 600 feet in bd^^ 
nUed the Folisades, extremely pictur^ue. Tliis 
boaalt rests on aandstone, which ia of the same age 
as that before roentioned near Newharen, but haa 
an oppoBite or weetwanl dip. On arriTing at the 
H!ghland«, the winding channel is closed in by Bteep 
hills of gnciaa on both sides, and the vessel often 
holda her course as if bearing directly on the land. 
The stranger cannot guess in which direction he ia 
to penetrate the rocky gorge, but he soon emerges 
again into a broad valley, the blue Catskill mountaiiiB 
apjwaring in the distance. - The scenery deserves all 
the pnweo which has been lavished upon it, and 
H when the piutsngc is made in nine hours it is full of 

H variety anil contnut. 

H At Albany, a, town finely altuatcd on the Hudson, 

H and the capital of the State of New York, I found 

H several geologists employed in the Government sur- 

H voy, and busily ongj^od in forming a fine uiuseun 

H illuHtrato ll)o organic romitina and mineral products 

H of the c^imitry. This State is divided into about the 

^1 iumu number of coundes aa England, and la 

H very infurior to it in extent of territory. The 

^M loginlivtni'e four years ago votwl a considerable sum of 
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mODcy, more than 200,000 dollars, or 40,000 guineas, 
for exploring its Natural History and uiineral struc- 
ture ; and at the end of the first two years several 
of the geological surveyors, of whom four principal 
ones were appointed, reported, among other results, 
their opinion, that no eoal would ever be discovered 
is their respective districts. This announcement 
caused no small disappointment, especially as the 
neighbouring state of Pennsylvania was very rich in 
coal. Accordingly, during my tour, I heard fre- 
quent complaints that, not satisfied with their in- 
ability to find coal themselves, the surveyors had 
decided that no one else would ever be able to detect 
any, having had the presumption to pass a sentence of 
future sterility on the wliole land. Yet, in spite of 
these expressions of ill-humour, it was satisfactory 
to observe that the rashness of private speculators 
had received a wholesome check ; and large sums of 
money, which for twenty years previously had been 
anuually squandered In trials for coal in rocks below 
the carboniferous series, were henceforth saved to the 

I public There can be little doubt that the advantage 
derived to the resources of the State by the cessation 
of this annual outlay alone, and the more profitable 
direction since given to private enterprise, is suffi- 
cient to indemnify the country, on mere utilitarian 
grounds, for the sum so munificently ex[iended by 
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the government on geolc^ical investigations. The 
reeeniblancc of certain Silurian rocks on the banks 
of the Hudson river to the bituminoua ahales of the 
true Coal formation was the chief cause of the 
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deception which misled the miu 
New York. I made an excursio 
Albany, with a party of geologisl 
Creek, where there is a waterfall, to examine these 
black slates, containing graptolites, trilobitea, and 
other Lower Silurian fossils. By persons ignorant 
of the order of superposition and of fossil remiuns, 
they might easily be mistaken for Coal measures, 
especially as some small particles of anthracite, per- 
haps of animal origin, do actually occur in them. 

On leaving Albany, I determined so to plan my 
route to the Falls of Niagara and back again to the 
Hudson, as to enable me to see by the way the 
entire succession of mineral groups from the lowest 
Silurian up to the coal of Pennsylvania. Mr. James 
Hall, to whose hands the north-west division of the 
geological survey of New York had been confided, 
kindly offered himself aa my guide. Taking the 
railway to Schenectady, and along the Mohawk 
valley, we first stopped at Little Falls, where we 
examined the gneiss and the lowest Silurian sand- 
stone resting upon it. We then pursued our journey 
along the line of the Erie Canal and the Mohawk 
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River, stopping here and there to examine quarries 
of limestone, and making a aliort detour through the 
beautiful valley of Cedarville in Herkimer County, 
where there is a fine section of the stmta. After- 
wards we explored tlie picturesque ravine through 
which the Genesee flows at Rochester, the river 
descending by a succession of cataracts over the 
same rocks which are exposed farther westward on 
the Nis^ra. The excavations also made for the 
grand canal of Lockport afforded us a fine oppor- 
tunity of seeing these older foasiliferoua rocks laid 
open to view. At this point the barges laden with 
merchandise climb up, by a scries of locks placed one 
above the other, to the table hind in which Lake 
Erie jfl situated. In the course of this short tour, I 
became convinced that we must tnm to the J^ew 
World if we wish to sec in perfection the oldest 
monuments of the earth's history, so far at least as 
relates to its earliest inhabitants. Certainly in no 
other country are these ancient strata developed on a 
grander scale, or more plentifully charged with 
fossils ; and, as they arc nearly horizontal, the order 
of their relative position is always clear and un- 
equivocal. They exhibit, moreover, in their range 
from the Hudson River to tlie Niagara, some fine 
examples of the gradual manner ia which certain 
sets of strata thin out when followed for hundreds 
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of milci, whUc othen prenotulr wsntii^ becane 
Intercaktcl in the Mrie*. Tbus, for example, some 
of the IrmMtones whidi are several htmilred feet 
thick in the Hclderberg Hilb, near Albanv, arc 
scarcely forty fvct thick in the Niagara district : and 
on the uthvr hand, the rocka over which the cataract 
of Niii({nm Is prccipilatol, dwindle away to eucK 
InaigniKcnnt il!tDcn»iona when followed eastward to 
the tiilU S. W. of Albany, that their place in the 
■erica there can scarcely be rec<^nised. Another 
intcruating fact may be noticed as the result even 
of a curaory survey of the fossils of these North 
Aniorican rocks, namely, that while some of the 
RpooicH agree, ttic majority of them are not identical 
with those I'ounil in strata, which are their eriuiva- 
lonta in ago und position ou the other side of ihc 
Atlantic, Some fossils which arc identical, such as 
Atrtffta affinit, hcptrena depresia, and L. eiifflypka, 
arc pi-ccisely those sliclls which have a great vertical 
aitd horimntnl range in Europe, — species which were 
rnjHihln of surviving many aucceesive changes in the 
narlh's auifaec, anil for tlio same reason enjoyed at 
eorlain |icriod« a wide ge*>graphlcal range. It hits 
boon usually aflinuixl that in the rocks older than 
tho carbonifcrotis, the fiu^il tituna in dificrent jnrts 
of llip globe was nhiioDt every where the same ; but, 
judging (ViMU the first asscmbli^ of organic re- 
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mains which I have seen here, it appears to me, that 
however close the general analogy of forms may be. 
there is evidence of the same law of variation is 
space as now prevails in the living creation. 

A few years ago, it was a fatiguing tour of many 
weeks to reach the Falls of Niagara irom Albany. 
We are now carried along at the rate of sixteen miles 
an hour, on a railway often supported on pilep, through 
large ewamps covered with aquatic trees and shrubs, 
or through dense forests, with occasional clearings, 
where orchards are planted by anticipation among the 
Btumps, before they have even had time to run up a 
log-house. The traveller views with surprise, in the 
midat of 80 much unoccupied land, one flourishing 
town after another, such as Utica, Syracuse, and 
Auburn. At Rochester he admires the streets of 
large houses, inhabited by 20,000 souls, where the 
first settler built his log-cabin in the wilderness only 
twenty-five years ago. At one point our train 
stopped at a handsome new built station-house, and, 
looking out at one window, we saw a group of 
Indians of the Oneida tribe, lately the owners of the 
broad lands around, but now humbly offering for sale 
a few trinkets, such as baskets ornamented with 
porcupine quills, moccasins of moose-deer skin, and 
boxes of birch-bark. At the other window st<iod a 
well-dressed waiter banding ices and confectionary. 
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When we reflect that some single towDB, of which 
the I'oundations were kid by persons still living, can 
already number a population, equal to all the abori- 
ginal hunter tribes who possessed the forests for hun- 
dreds of miles around, wc soon cease to repine at the 
extraordinary revolution, however much we may 
conuniserate the unhappy fate of the disinherited race. 
They who are accustomed to conuect the romance 
of their travels in Europe or Asia with historical re- 
collections and the monuments of former glory, with 
the study of masterpieces in the fine arts, or with 
grand and magnificent scenery, will hai-dly believe the 
romantic sensations which may be inspired by the 
aspect of this region, where very few points of pictu- 
resque beauty meet the eye, and where the aboriginal 
forest has lost its charm of savage wildnesa by the 
intrusion of railways and canals. The fui'eigu natu- 
ralist indeed sees novelty in every plant, bird, and 
insect ; and the remarkable resemblances of the rocks 
at so great a distance from liome are to him a source 
of wonder and instruction. But there are other 
objects of intense interest, to enliven or excite the 
imagination of every traveller. Here, instead of 
dwelling on the past, and on the signs of pomp and 
grandeur whicli have vanished, the mind is filled with 
images of coming power and splendour. The vast 
stride made by one generation in a brief moment of 
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time, naturollj disposes ua to magnify and exaggerate 
the rapid rate of future improvement. The contem- 
plation of so much proBperity, such entire absence of 
want and poverty, so many school-houses and 
churches, rising every where in the woods, and such a 
general deaire of education, with the consciousness 
that ft great continent lies beyond, which haa still to 
he appropriated, fills the traveller with cheering 
thoughts and sanguine hopes. He may be reminded 
that there is another side to the picture, that where 
the success has been so brilliant and where lar^e 
fortunes have been hastily realise<1, there will be rash 
speculations and bitter disappointments ; hut these 
ideas do not force themselves into the reveries of the 
passing stranger. He sees around h!m the solid 
frnits of victory, and forgets that many a soldier in 
the foremost ranks has fallen in the breach ; and cold 
indeed would be his temperament if he did not 
sympathise with the freshness and hopefulness of a 
new country, and feel as men past the jirime of life 
are accustomed to feel when in company with the 
young, who arc full of health and buoyant spirits, 
of fiuth and confidence in the future. 

Aug. 24. — ^In the suburbs of Rochester, Mr, Hall 
and I visited a spot where the remains of the gi'eat 
Mastodon had been dug up from a bed of white shell- 
marL I found fragments of the fossil teeth and 
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irorjr of one tiisk, and ascertiuned that tlie accom- 
panying sheila were of recent species of the genera 
Limnea, Planorbi», Valvata, Ci/clai, &c. We alao 
examined the narrow ridge composed of sand and 
gravel between Bocheater and Lake Ontario, which 
has been traced for a hundred miles, running nearly 
parallel to the lake, and from three to eight miles dis- 
tant from it. It rises from ten to twenty feet above 
the general level of the surrounding plain of clay, and 
presents a steep slope to the north and south, afford- 
ing an excellent road, like the sand-ridges or osara 
which I have seen in Sweden, and which are doubt- 
less of similar origin. Geologists are all agreed that 
these and other similar ridges surrounding the great 
Canadian hikes, and occurring at different heights 
above them, were once lines of beach surrounding 
great bodies of water. Whether these consisted of 
lakes or seas, — how the water came to stand at so 
many different levels, and whether some of the ridgea 
were not originally banks and bars of sand formed 
under water, are points which I shall discuss in the 
sequel. 

While we were roaming along the shore of Lake 
Ontario, to comiwire the old ridge road with the 
modern beach, we saw several tortoises of different 
species basking in the sun on logs of drift wood in the 
shallow ponds connected with the hike. ^Ve caught 
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one of these ( Testudo picta), which baa a giiily 
coloured shell, and I afterwards carried it a day's 
journey in the carriage, and then turned it out, to sec 
whether, rs I was told, it would know its wny back 
to Lake Ontario. I am bound to admit tliut Its 
instinct on this occasion did not f:iil, for it made 
directly for a ravine, in the bottom of which was a 
stream that woidd lead it in time to the Genesee 
River, and this would carry it to its native lake, if it 
escaped destruction at the falls below Rochester, 
where the celebrated diver, Sam Pateli, perished, 
after he had succeeded in throwing himself with im- 
punity down several other great waterfalls. There 
is a freshwater tortoise in Europe ( Terrapmn Eii- 
ropea), found in Hungary, Prussia, and Silesia, us far 
north ne lat. 50° to 52°. It also occurs near Bordeaux, 
and in the north of Italy, 44° and 45° K. lat., wluch 
precisely corresponds with the latitude of Lake 
Ontario. 

In moist places along the lake shore, and in the 
lanes and high roads, we saw niuncrous yellow but- 
terflies ( Colias philodice — C. Europoma of some 
authors) very like a British species. Sometimes 
forty clustering on a small spot resembled a plot of 
primroses, and as they rose altogether, and flew off 
slowly on every side, it was like the play of a beau- 
tiful foimtain. 
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Ou our way home through the woods we stopped 
at the cabin of some new settlers near the lake, many 
miles from any neighbours, in the midst of a square 
clearing covered with blackened stumps, where not a 
eingle tree or shrub had beea spared. The view was 
bounded on every side by a dense wall of dark wood 
striped with white by the vertical lines of the numerous 
tall and straight trees without side branches, and sup- 
porting a dark canopy of foliage. ^Vhen we admired 
the forest, the settler's wife was pleased, but said, 
sighing, that she eould not get her children to see any 
beauty in trees. They had never known the old 
enuntrj-, nor other friends, anil were happier than 
she and her husband could be, though in their 
worldly concerns they were thriving, and hud every 
reason to feel content, except when attacked by the 
iigue, so common in the newly-cleared grounds. 
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CHAPTER II. 

Digtaal arul near View of the Fail* of Niagara. —Whether the 
Pall* have receded from Qaeenston to their present Sib:. — 
Geographical Featurei of the Region. — Course of the Riner 
abotie and below the FaSi, — Recent Proofs of Eroiion. — 
Hiitirrieal Data in the Worlu of Hennepin and Kalm. — Geo- 
logical Enidence derived from Flavialite Slrala or Rtmnaitti 
of an old Riner-btd in Goal Inluitd and eUewhere. — -Diffi- 
eulli/ of computing the Rate of the retrograde Muvemeiil. — 
Varying Hardnete and ThickneM of the Rocks undermined. — 
Future Reeeaion. — Age of the Drift and Limeilone Escarp- 
Duids. — Snteestiee Changes u-hich prccedeil and accompanied 
Iht Origin tf the Falls. — Reflectioia on the Lapse of past 
Time. 

Aug, 27. — We first came in sight of the Falls of 
Niagara when tliey were about three ni'ilea dii^tant. 
The sun was shining full upon them — nobuihlingin 
view — nothing bnt the green wood, the fulling water, 
and the white foam. At that moment they appeared 

le more beautiful than I had expcctodj and l«»a 
grand ; but after several duys, when I had enjoyed a 

er view of the two eatarncte, hud listened to their 
tliundering sound, and gnzcd on lliem for hours from 
above and below, and had watehed the river foaming 
over the rapids, tlien plunging headlong into the 
dark pool,— and when I liad explored the delightful 
island whieh divides the' fulls, where the solitude of 
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the ancient forest is still unbroken, I at lost learned 
by degrees to comprehend the wonders of the scene, 
and to feel its full magnLSceuce. 

Early in the morning after our arrivid, I saw from 
the window of our liotel, on the American side, a 
long train of white vapoury clouds hanging over the 
deep chasm below the falls. They were slightly 
tinted by the rays of the rising sun, and blown slowly 
northwards by a gentle breeze from the jhioI below 
the cataract, wliioh was itself invisible from this point 
of view. Ko fog was rising from the ground, the 
sky was clear alrove ; and as the day advanced, and 
the air grew warm, the vapours all disappeared. 
This scene reminded me of my first view of Mount 
Etna from Catania, at sunrise in the autumn of 1828, 
when I saw dense volumes of steam issuing irom the 
summit of the highest crater in a clear blue sky, 
which, at the height of more than two miles above 
the sea, assumed at once the usual shape and hues of 
clouds in the upper atmosphere. These, too, va- 
nished before noon, as soon as the sun's heat in- 
creased. 

Etna presents us not merely with an imc^ of the 
power of subterranean heat, but a record also of the 
vast period of time during which that power has 
been exerted. A majestic mountain has been pro- 
duced by volcanic action, yet the time of which the 
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Tolcano forma tlie register, however vast, is found by 
the geologist to be uf inconsiclcrable amount, even in 
the modem nnnals of the enrth'a history. In like 
manner, the Falls of Niagara teach us not merely to 
appreciate the power of moving water, but furnish 
us at the same time with data for estimating the 
enormous lapse of ages during which that force has 
operated. A deep and long ravine has been ex- 
cavated, and the river has required ages to accomplish 
the task, yet the same region affords evidence that 
the sum of these ages is as nothing, and as the work 
of yesterday, when compared to the antecedent 
periods, of which there are monuments iu the same 
district. 

It has long been a favourite subject of discussion 
whether the Falls were once situated seven miles 
farther north, or at Queenston. The ideal bird's- 
eye view given in the frontispiece may assist the 
reader who lias not visited the spot to form a 
tolerably correct general notion of the geographical 
configuration of this country, which is very simple. 
The view has been constructed from a sketch pub- 
lished by Mr. Bakeivell, in Loudon's Magazine for 
1830, into which the geological representation of 
the rocks, aa they appear on the surface and in the 
ravine of the Kiagara, has been introduced from the 
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■nver scarcely exceeds as many feet, but on reaching 
Itte rapids, it descends over a limestone bed about 50 
I feet in less than a mile, and is then thrown down about 
I 165 feet perpendicularly at the Falls. The largest of 
I these, ejilled the Horse-shoe Fall, is 1800 feet, or 
I more than a third of a mile, broad, the islitnd in the 
kmidst somewhat less in width, and the American 
iPall about 600 feet wide. The deep narrow chusm 
r below tlie great cataract is from 200 to 400 yards 
I'wide, and 300 feet deep; and here in seven miles 
I the river descends 100 feet, at the end of which it 
I emerges from the gorge into the open and flat conn- 
I try, so nearly on a level with Lake Ontario that 
I there is only a fall of about four feet in the seven 
ftftdditional miles which intervene between Queenaton 
I ud the lake. The great ra\-ine is winding, and 
* m&keB a turn nearly at right angles to itself at the 
whirlpool, where the Niagara sweeps round a large 
circular basin, but it is represented in the frontis- 
piece as nearly straight, for the sake of showing the 
stratification; and its proportional height is pur- 
posely exaggerated. At some points the bountlary 
cliffs arc undermined on one side by the impetuous 
stream, but there is usually a talus at the Imse of 
the precipice, supporting a very ornamental fringe of 
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cursory inspection of this district, that the Niagara 
once 6owe<l in a shallow valley across the whole plat- 
form from the present site of the Fails to the Queen- 
ston heights, where it is supposed the cataract vob 
firat situated, and that the river has been slowly eating 
its way backwards through the rocks for a distance 
of seven miles. According to this hypothesis, the Falls 
must have had originally nearly twice their present 
height, and muet have been always diminishing in 
grandeur from age to age, as tlicy will continue to do 
in future so long as the retrograde movement is pro- 
longed. It becomes, therefore, a matter of no small 
curiosity and interest to inquire at what rate the 
work of excavation is now going on, and thus to 
obtain a measure for calculating how many thousands 
of years or centuries have been required to hollow 
out the chasm already excavated. 

It is an ascertained fiict, that the Falls do not 
remain absolutely stationai-y at the same point of 
space, and that they have shifted their position 
slightly during the last half century. Every observer 
will also be convinced that the small portion of the 
great ravine, which has been eroded within the me- 
mory of man, is so precisely identical in character 
with the whole gorge for seven miles below, that the 
riier supplies an adequate cause for executing the 
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task assigned to it, provided we grant sufficient time 
for its completion. 

The waters, after cutting through Btrata of lime- 
atone, about fift}* feet thick iu the rapide, descend 
perpendicularly at the Falls over another mnss of 
limeatonc about ninety feet thick, beneath wliich he 
soft ghales of equal thickness, continually under- 
mined by the action of the epray driven violently by 
guat« of wind against the base of the precipice. In 
I consequence of this disiutcgration, portions of the 
I incumbent rock are left unsupported, and tumble 
down from time to time, so that the cataract is 
made to recede southwards. The sudden descent of 
rocky fragments of the undermined limestone 
I Rt the Horseshoe Fall, in 1828, and another at the 
I American Fall, in 1818, are siud to have shaken the 
I mdjacent country like an earthquake. According to 
the statement of our guide in 1841, Samuel Hooker, 
i an indentation of about forty feet has been produced 
f in the middle of the ledge of limestone at the lesser 
\ &11 since the year 1815, so that it has begun to 
, ABBume the sliape of a crescent, while within the same 
period the llorseshoe Fall has been altered so as less 
f to deserve its name. Goat Island haa lost several 
acres in area in tlie lost four years, and I have no 
doubt fliat this waste neither is, nor has been, a mere 
temporary accident, since I found that the same 
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r^/Atr'ii'm wa« in prv^^rress in variom odier iraterfiillB 
/.\i.rh I vLTiur'l with ^Ir. Ilall, in the state of New 
Vork. S'/mc of these intersect the aune rocks as the 
NJa;.'ani — -for example the Genesee at Rochester; 
ot.)i«;r<; an; cutting their way through newer fonnatioiiSy 
a". AIL'tn'ft Creek Ixrlow Le Rov, or the Genesee at 
It", \i\,\it:r fall" at Portage. Mr. Bakewell calca- 
\u\i-A that, in the forty years preceding 1830, the 
Siii'^nr.i ha'l been going back at the rate of about a 
yanl annually, but I conceive that one foot per year 
woiiM be a niueh in<irc probable conjecture, in which 
ra-,'- .'5.>,00() yearrf would have been required for the 
n:tn-at of the Falls from the escarpment of Queen- 
Aitii to tiK'ir present site, if wc could assume that 
tlie n-tro;/rad<j tnovement had been uniform through- 
out. Thi.^, liowev(T, could not have been the case, as 
at I -very ^U'.\) in tlie process of excavation the height 
of ilir pnrrrijHec, tin; hardness of the materials at its 
Im-r, and tlic rjuantity of fallen matter to be removed, 
niUMt, iiavt! vari(!d. At some points it may have 
r«'('cdrd inuf^li fluster than at present, at others much 
hIowct, and it would be sc^ircely possible to decide 
wIicIIkt itH av(TJi«^e progress has been more or less 
nipiti than now. 

nnfortunatelv our historical evidence of the former 
condition ol' the eatarjiet is meagre and scanty in the 
extreme. Sixty yeai-s ago the whole district between 
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Lakes Erie and Ontario was a tvilderaesH in wliich 
the Indian hunter chased the bear and the buffalo. 
When at Boston, my attention was called by Mr. 
Ingraham to a M'ork translated from the original 
French of Father Hennepin, « missionary who gave 
a description of the grand cataract and a plate of il, 
aa it appeared in the year 1678. It is not wonderfal 
that coming suddenly upon the Falls, wliich no Euro- 
pean traveller had ever seen before, he should have 
believed them to be twice their real height. " Betwixt 
the lakes Ontario and Erie," he says, " there is a vast 
and prodigious cadence of water, which falls after 
an astonishing manner, insomuch that the unJveree 
does not afford its parallel. As to the waters of Italy 
and Swedeland, they are but sorry patterns of it, 
and this wonderful downfall is compounded of two 
great falls, with an isle in the nuddle, and there is 
another cascade less than the other two which fidls 
from west to cast. I wished a hundred times that 
somebody had been with us, who could have de- 
Bcrlbed the wonders of this frightful fall. In the 
mean time, accept the following draught such as it 
ia." — From his plate it appears that this third cascade 
was produced hy what he terms " the elbow " caused 
by the projection of the table rock, which must then 
have been more prominent than now. 

Seventy-three years afterwards, or in 1751, a letter 
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waa published in the Gentleman's Magazine for that 
year by Kalm, the Swedish botanist, on the Falls of 
Niagara. IJJs dcBcriptlon is also illustrated by a 
plato, in which the proportional height and breadth of 
the Falls are given more correctly. The lesser Fall 
un the left bank of the river is omitted ; but at tha 
place where it had been represented in Father Henne- 
pin's sketch, Kiilm inserts the letter " a," referring to 
a note in wliieh he says, " Here the water was for- 
merly forced out of its direct course by a projecting 
rock, which when standing turned the water off ob- 
liquely across the other Fall." 

This obser\ation coufimis the reality of Hennepin's 
oblique cascade, and shows that some waste had been 
going on in the intermediate seventy-three years, 
making a visible alteration in the scene, and leading 
us to infer that the rocks liave been suffering con- 
tinual dilnpidation for more than the last century and 
a half. 

In the absence of more ample historical data, we 
ore fortunately not without geological evidence of the 
former existence of a channel of the Niagara at a 
much higher level, before the table-land was inter- 
sected by the great ravine. Long I>efore my visit to 
the Niagara, 1 had been informed of the existence on 
Goat Island of beds of gravel and sand containing 
fluviatile sheila, and some account had been given of 
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these by Mr. Hall in his firat report in 1839 ; I there- 
fore proposed to him that we ahould examine these 
carefully, and see if we could trace any remnants of 
the same along the edges of the river-cliffs below the 
Falls. Wc began by collecting in Goat Inland eheUs 
of the genera Unhy Cyclas, Melania, Valvnta, Lim- 
nea, Plaiiorhis, and Helix, all of recent species, in the 
superficial deposit. They fonn regular beds, and nu- 
merous individuals of llie Unio and Cyclas have botli 
their valves united. We then found the same form- 
ation exactly opposite to the Falls on the top of the 




cliff (at d', fig. 1.) on the American side, where two 
river-tcrracea, one twelve and the otlier twenty-four 
feet above the Niagara, have been cut in the modem 
deposits. In these we observed the same fossil shells as 
in Goat Island, and Icomt that the teeth and uther re- 
miuiia of a maetodon, eome of which were shown ue. 
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had been found thirteen feet below the surface 
of the BoU. W^e were then taken by our guide 
to a spot farther north, where simikr gravel and 
sand with fluviatile shells occurred near the edge of 
the cliff, overhanging the ra™e, resting on the solid 
limestone. It was about half a mile below the prin- 
cipal Fall, and extended at some points 300 yards 
inland, but no farther, for it waa then bounded by the 
bank of more ancient drift (/, fig. 1,). This deposit 
precisely occupies the place which the ancient bed 
and alluvial plain of the Niagara would naturally 
have filled, if the river once extended farther nortli- 
wards, at a level sufficiently high to cover the 
greater part of Goat Island, At that period the ravine 

Fig 2. 




O. B, [■rHMit Hirtm of the rittt Ntngiiii u'lhs Rifid'i. 

could not have existed, and there must have been a 
barrier several miles lower down, at or near the 
whirlpool. 

The anpposcd original channel, through which the 
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watera flowed from Lake Erie to Queeuflton or 
Lewiston, was excavated chiefly, but not entirely, in 
tlie superficial drift, and the old river-banks cut in 
this drift are Btlll to be seen facing each other, on 
both aides of the ravine, for many miles below the 
Falls. A section of Goat Island from south to north, 
or parallel to the course of the Niagara (sec 
fig. 2.), shows that the limestone (B)had been greatly 
deniided before the fluviatile beds (c) were accnmu- 
lated, and consequently when the Falls were still 
several miles below their present site. From this 
fact I infer that tlie elope of the river at the rapids 
was principally due to the original shape of the old 
channel, and not, as some have conjectured, to modem 
erosions on the approach of the Falls to the spot. 

The observations made in 1841 induced me in the 
following year (June, 1842) to re-examine diligently 
both sides of the river from the Falls to Lewiston 
and Qneenston, to ascertain if any other patches of 
the ancient river-I»ed had escaped destruction. Ac- 
cordingly, following first the edge of the clifis on the 
caatern bank, I discovered, with no small delight, 
at the suraracr-housc (E, fig. 3.), above the whirl- 
pool, a bed of stratified sand and gravel, forty feet 
thick, containing fiuviatile shells in abundance. 
Fortunately, a few yards from the summer-house a 
pit had been recently dug for the cellar of a new 
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liouee to the dcptb of nine feet in the shelljr sand, in 
which I found shells of the genera Unio, Cyclaa, 
Melania, Helix, and Pupa, not only identical in 
species with those which occur in a freah state in 
the bed of the Nit^ra, near the ferry, but corre- 

Fig. 3. 




eponding also in the projKtrtionate number of indi- 
viduals belonging to each species, the valves of Cyelai 
timilit, for exAiuple, being the most numerous. The 
same year I found also a remnant of the old river- 
bed on the opposite or Canadian side of tlie river, 
about a mile and a half above the whirlpool, or two 
milcA and a half below the Falls. These facts appear 
oonclusivo ae to the former estcnsiou of a more 
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elevatetl valley, four miles, at least, below the Falls ; 
and at this point tlie old-river bed must have been so 
high as to be capable of holding back the waters 
which covered alt the patches of fiuviatile Band and 
gravel, including that of Goat Island. As the table- 
land or lime stone-plat form rises gently to the north, 
and is highest netir Quccnston, there is no reason 
to suppose that there was a greater fall in the 
Niagara when it flowed at its higher level, than now 
between Lake Erie and the Falls ; and according to 
this view, the old channel might well have furnished 
the required barrier. 

I have stated that on the left, or Canadian liank of 
the Niagara, below the Falls, I succeeded in detecting 
sand with freshwater shells at one point only, near 
the mouth of the Muddy River. The ledge of lime- 
stone on this side is usually laid bare, or only covered 
by vegetable mould (as at e, fig. 1.), until we arrive 
at the boulder clay {/, fig. 1,), which is sometimes 
within a few yartls of the top of the precipice, and 
sometimes again retires eighty yards or more from it, 
being from twenty to fifty feet in height. I also 
found on old river-bed running through the drift 
parallel to the Niagara, its course still marked by 
swamps and ponds, such as we find in all alluvial 
plains, and only remarkable here because the river 
now nma at a lower level by 300 feet. This dc- 
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Berted channel occurs between the Muddy River and 
the Whirlpool, Bad is 100 yards brood. 

There is olao a notch or indentation, called the 
" Devil's Hole," on the right or eastern side of the 
Niagara, half a mile below the Whirlpool, which 
de8cr\-es notice, for there, I think, there are eigne of 
the Great Cataract having been once situated. A 
email streamlet, called the " Bloody Run," from a 
battle fought there with the Indiana, joins the Xiagam 
at this place, and has hollowed out a lateral chasm. 
Ascending the great ravine, we here see, facing us, a 
projecting cliff of limestone, which etands out forty 
feet beyond the general range of the river cliff below, 
and has its flat summit bare and without soil, just as if 
it had once formed the eastern side of the Great FalL 

By exploring the banks of the Niagara above the 
Foils, I satisfied myself that if the river should 
continue to cut back the ravine still farther south- 
wards, it would leave here and there, near the verge 
of the precipice and on its islands, strata of sand and 
loam, with freshwater ehells similar to those already 
described. I collected fossil shells, for example, on 
the left bank, near the Chippewa River, and learnt 
that others had been reached, in sinking a well, in 
1818, at the south-east end of Grand Island. The 
situation of euch deposits is represented at a, a 
(fig. 4., p. 45.). 
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The patches of fluviatile strata, therefore, ( 
ing between the old banke of drift {f,f, fig. 1. p. 37.) 
and the precipice, and not having been met with on 
other partB of the platform at a distance from the 
Niagara, confirm the theory, previously adopted on 
independent evidence, of the recession of the Falls 
from Queenston southwards. The narrowness of the 
gorge near Qucenston, where it is just large enough 
to contain the rapid current of water, accords well 
with the same hypothesis, and there ifl no ground for 
suspecting that the excavation was assisted by an 
original rent in the rocks, because there is no fissure 
at present in the limestone at the Falls, where the 
moving waters alone have power to cut their way 
backwards. 

I have already remarked that there will always be 
insuperable difUculties in the way of estimating with 
precision the rate of the retngrcsaion of the Falls in 
former ages, because at every step new strata have 
been succesavely exposed at the base of the precipice. 
According to their softer or Iiarder nature, the un- 
dermining process must have been accelerated or re 
tarded. This will be understood by reference to the 
annexed section (fig. 4.), where the line A, c, d, 
represents the present surface of the river along 
which the Falls have receded. The strata (I, 3 and 
7)^ arc of soft materials; the others, (2, 4 on 1 8), 
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which slightly project at their termination in the. 
escarpment, are of a more compact and refractory 
kind. It has been necessary to exaggerate the 
southward dip of the strata in this diagram, wliich is 
in reality so slight as to be insensible to the eye, 
being only, as before mentioned, about twenty-five 
feet in a mile, the river channel sloping in an (ijiposite 
direction at the rate of fifteen feet in a mile. These 
two inclinations, taken together, have caused, as Mr. 
Hall has pointed out in his Survey, a diminution of ' 
forty feet in the perpendicular height of the Falls for 
every mile that they receded southward. By reference 
to the section, the reader will perceive that whei 
they were situated at the Whirlpool (c), the ([uart- 
zose sand-stone (2), which is extremely hard, was ai 
the base of the precipice, and here the Great Cataract 
may have remained nearly stationary for ages. 

In regard to tlie future retrocession of the Falla,, 
it will be perceived by the same section (fig. 4.), that 
when they have travelled back two miles, or to i, k, 
the massive limestone (8), now at the top of the 
Falls, will then be at their base ; and its great hard- 
ness may, perhaps, effectually stop the excavating 
process, if it sbould not have been previously arrested 
by the descent of large masses of the same rock from 
the cliff above. It will also appear that the Falls 
will continually diminish in height, and should they 
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ever reach Lake Erie, they will intersect entirely \ 
different strata from those over which they are now | 
thrown. 

The next inquiry uito wliich we are naturally led 
by our retrospect into the past history of tliis region, 
relates to the origin of the Falls. If they were once 
seven miles northward of their present site, in wliat 
manner, and at what geological period, did lliey first 
come into existence V In tracing back the series of 
past events, we have already seen that the last change 
was the erosion of the great ravine; previously to 
which occurred the depoMtion of the freshwater 
deposit, including fossil shells of recent species, and 
the bones of the Mastodon. Thirdly, of still older 
date was the drift or boulder fonnatiou which over- 
spreads the whole platform and the face of the 
escarpment near Quccnetun, as well as the low coun- 
try between it and Lake Ontario. Fourthly, the 
denudation of the line of clilf or escitqimcnt, in 
whicli the table-land ends abruptly, preceded the 
origin of the drift. I shall endeavour to show, in a 
subsequent chapter, when speaking of Canada, that 
this drift was of marine origin, and formed when the 
whole country was submerged beneath the sea. In 
the region of the Niagara it is stratified, and though 
no fossils have as yet been detected in it, similar 
deposits occur in the valley of the St. Lawrence at 
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Montreal, at a height nearly equal to Lake Erie, 
where foasil shells, of epecies auch as now inhabit the 
northern seas, lie buried in the drift. 

It is almost euperfluoue to affirm that a con- 
sideration of the geology of the whole basin of the 
St. Lawrence and the great lates can alone entitle 
U8 to apeculate on the state of things which im- 
mediately preceded or accompanied the origin of the 
Great Cataract. To give even a brief sketch of the 
various phenomena to which our attention must be 
directed, in order to solve thia curious problem, 
would require a digression of several chapters. At 
present the shortest and most intelligible way of 
explaining the results of my observations and re- 
flections on this subject will he to describe the 
successive changes in the order in which I imagine 
them to have happeued. The first event then to 
which we must recur is the superficial waste or 
denudation of the older stratified rocks (firom 1 to 
10 inclusive, section, fig. 4., p. 45.), all of which 
hod remained nearly undisturbed and horizontal from 
the era of their formation beneath the sea to a 
comparatively modern period. That they were all of 
marine origin is proved by their imbedded corals 
and shells. They at length emerged slowly, and 
jmrtions of their edges were removed by the action 
of the waves and currents, by which cliffs were 
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formed at successive heights, especialljr where hard 
limestoaea (such as nos. 10 tind 8, fig. 4.) at 
Blackrock and Lewiston, were incumhtnt on soft 
shales. After this denudation the whole region was 
again gradually submerged, and this event look place 
during the glacial period, at which time the surfaces 
of the rocks already denuded were smoothed, polished, 
and fuiTowed by glacial action, which operated suc- 
ceesively at different levels. The country was thea 
buried under a load of stratified and unstratified 
sand, gravel, and erratic blocks, occasionally 80, and 
in some hollows more than 300, feet deep. An old 
ravine terminating at St. David's, which intersects 
the limestone platform of the Niagara, and opens 
into the great escarpment, illustrates the posteriority 
of this drift to the epoch when the older rocks were 
denuded. The period of submergence last alluded 
to was very modem, for the shells then inhabiting 
the ocean belouged, almost without exception, to 
species still living in high northern, and some of 
them in temperate, latitudes. The next great change 
was the rc-emergence of this country, consiatiug of 
the ancient denuded rocks, covered indiscriminately 
witli modem marine drift. The upward movement 
by which this was accomplished was not sudden and 
instantaneous, but gradual and intermittent. The 
pauses by which it was inteinipted arc marked by 
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ancient beach-lines, ridges, and terraces, found at 
different heights above the present lakes. Theae 
ridges and terraces are partly due to the denudation 
and re-arrangement of the materials of the drift 
itself, which had previously been deposited on the 
platform, the sloping face of the escarpmenta, and in 
the basins of the great lakes. 

Aa soon as the table-land between Lakes Erie 
and Ontario emerged and was laid dry, the river 
Niagara came into existence, the basin of Lake 
Ontario still continuing to form part of the sea. 
From that moment there was a cascade at Queenston 
of moderate height, which tell directly into the sea. 
The uppermost limestone and subjacent slate (8 and 
7, fig. 4. p. 4o.) being exjiosed, the cataract com- 
menced its retrograde course, wliile the lower beds 
in the escarpment (from 6 to 1) were still protected 
&om waste by remaining submerged. A second 
fall would iu due time be caused by the continued 
rise of the land and the exposure of the hard beds 
(6 and 4), constituting what is called the Clinton 
group, together with the soft and caoily undermined 
red shale (3), on which they repose. Finally, a third 
cascade would in all likelihood 1>e produced by the 
rise of another bard mass, the quartzose sandstone 
(2, fig. 4.) resting on very destructible red shale 
(1). Three falls, one above the other, very similar 
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in their geological and geographical poBition to those 
actually seen on the river Genesee at Rochester, 
would thus be formed. The recession of the upper- 
most must have been gradually retarded by the 
thickening of the incumbent limestone (No. 8, fig. 4), 
in proportion aa the Falls sawed their way southwards. 
By this means the second cataract, which would 
not suffer the same retardation, might overtake it, 
and the two united would then be retarded by the 
large quantity of rock to be removed, until the 
lowest fall would come np to them, and then the 
whole would be united into one. 

The principal events enumerated in the above 
retrospect, comprising the eubmei^ence and re-emer- 
gence of the Canadian lake district and valley of the 
St. Lawrence, the deposition of freshwater strata, 
and the gi'adual erosion of a ravine seven miles long, 
are all so modem in the earth's history as to belong 
to a period when the marine, the fluviatile, and 
terrestrial shells, were the same, or nearly the same, 
aa those now living. Yet if we fix our thoughts 
on any one portion of this period ^on the lapse 
of time, for example, required for the recession of 
the Niagara from the escarpment to the Falls, — 
how imnieiiaurably great will its duration appear 
in comparison with the sum of years to which the 
annalfl of the human race are limited I Had we 
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happened to discover strata, chained witli fluviatile 
sheila of recent species, and enclosing the bones and 
teeth of a Mastodon, near a river at the bottom of 
some %'aUey, we might naturally have inferred that 
the buried quadruped had perished at an era long 
after the canoes of the Indian hunter had navigated 
the North American waters. Such an inference 
might easily have been drawn respecting the fossil 
tusk of the great elephantine quadruped, which I 
saw taken out of the shclI-marl on the banks of tl»e 
Genesee River near Rochester (sec p. 23,). But 
fortunately on the Niagara, we may turn to the 
deep ravine, and behold therein a chronometer 
measuring rudely, yet emphatically, the vast mi^i- 
tude of the interval of years, which separate the 
present time from the epoch wlien the Niagara 
flowed at a higher level several miles further north 
across the platform. We then become conscious 
how far the two events before confounded together, 
— the entombment of the Mastodon, and the date of 
the first peopling of the earth by man, — may recede 
to distances almost indefinitely remote from each 
other. 

But, however much we may enlarge our ideas of 
the time which has elapsed since the Niagara first 
began to drain the waters of the up[>er lakes, we have 
seen that this period was one only of a series, all be- 
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periodb dame wUch &e Fhn ^ F^tf tkc 
globe hmre bn* ataoM ctiiUj daaped. Tet hew 

■etrcs occapf ! Hoir maA botc cwm o w a ■ An»- 
tioa matt we bsb^ to mmiiT mtendent imdodMii 
of Uie esirtli and it« infaabttxntE ! Xo unlagy caa be 
fimid in tbe natanl world to the inuneoae teak ei 
tbcw dinaiofM of put time, unkes we craitempkU 
ibe edwitial tfmetB which hare be«n measund bj 
the artrpoomer. Some of the ncare?! of tb«ae within 
the Iiniit« of tbe fioUr ^yslem, ae, for example, the 
ortnti of tbe plaaets, are reckooed by boodreds ol 
nlllioiw of miles, which tbe imagination in vain en- 
deavoura to gnep. Vet one of tfaeee spacers eucb ut 
tbe diameter of the earth's orbit, is r^ardod as i 
mere unit, a mere infinitesimal fraction of the di» 
tancfl which separates onr sun from the nearest star 
By punning *ti1l farther tlie same invee ligations, W( 
Icnni l)mt there are luminous clouds, scarcely dis' 
linguUiiuhl': hy llie nuked eye, but resolvable by th» 
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telescope into clusters of stars, which are eo much 
more remote, that the interval between our sun and 
Sinus may be but a fraction of this larger distance. 
To regions of space of this higher order in point of 
magnitude, we may probably compare such an inter- 
val of time as that which divides the liuman epoch 
from the origin of the coralline limestone over which 
the Niagara is precipitated at the Falls. Many have 
been the successive revolutions in organic life, and 
many the vicissitudes in the physical geography of 
the globe, and often has sea been converted into land, 
and land into sea, since that rock was formed. The 
Alps, the Pyrenees, the Himalaya, have not only be- 
gun to exist as lofty mountain chains, but the sohd 
materials of which they are composed have been 
slowly elalioratcd beneath the sea within the stu- 
pendous interval of ages here alluded to. 

The geologist may muse and speculate on these 
events until, filled with awe and admiration, he for- 
gets the presence of the mighty cataract itself, and 
no longer sees the rapid motion of its waters, nor 
hears their sound, as they fall into the deep abyss. 
But whenever his thoughts arc recalled to the pre- 
sent, the tone of his mind,- — the sensations awakened in 
his soul, will be found to be in perfect harmony with 
the grandeur and beauty of the glorious scene which 
surroiuids him. 
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Sept. 2. 1841. — From Niagai-a Falls wc (ravelled to 
the large town of Buffalo, on the shores of Lake 
Erie, and then passed through AVilliainsviUe, Le Roy, 
and Goueaeo, in the State of New York. The hori- 
zontal Silurian rocks of this region are in general 
extremely like those of corresponding age in Europe, 
consisting of mud-stones and limestone, with similar 
corals and shells. But there is one remarkable ex- 
ception; — the occurrence in the middle of the scries 
of a formation of red, green, and bluish grey marls 
with beds of gypsum, and occasional ealt-eprings, the 
whole being from 800 to 1,000 feet thick, and uudis- 
tinguishable in mineral diameter from parts of the 
Upper New Red or Trias of Europe. Near Le Eoy 
I saw these marls and the gypsum exposed to viei 
quarries. In the overlying limestone at Williams- 
ville were large masses of corals, of the genera 
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Faeosites, Ctfatiphyllum, and others, in tlie position in 
whicli they grew. Some of the Bpeciee agree wit'' 
British fosaila, but the greater part of them, a^ I may 
atate on the authority of Mr. Lonsdale, who has 
studied my specimena, are distinct. 

When at the village of Geneseo, I learnt that ten 
years before, the bones of a Mastodon had been ob- 
tained from a bog ui the neighbourhood, and I was 
desirous, of knowing wliether any shells accompanied 
the bones, and whether they were of i-ecent species. 
Mr, Hall and I therefore procured workmen, who were 
soon joined by tevcrul amateurs of Genesco, and a pit 
was dug to the depth of about five fuet from the sur- 
face. Here we came down upon a bed of white shell- 
marl and sand, iu winch lay portions of the skull, 
ivory tusk, and vertebra:, of the extinct quadruped. 
The shells proicd to be all of existing freshwater and 
land species now common in this district I ha»l 
been told that the Mastodon's teeth were taken out of 
muck, or the black superficial peaty earth of tliis bog. 
I was therefore glad to ascertain that it was really 
buried in the shell-marl below the peat, and therefore 
agreed in situation with the large fossil elks of Ire- 
land, which, though often said to occur \a peat, are 
in faL't met with in subjacent beds of marl. 

At the Falls of Le Boy, and at the Upper Falls of 
the River Genesee at Portsigc, I had opportunities of 
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obaerviDg how both of these cascades have been cut- 
ting their way backwards through the Silurian rocks, 
even within the memory of the present settlers. 
They have each hollowed out n deep ravine with 
perpendicular sides, bearing the same proportion in 
volume to the body of water flowing through them 
which the great ravine of the Nii^ara does to that 
river. 

Mr, Hall took leave of us at Geneseo, after which 
I set out on a tour to examine the series of rocks be- 
tween the upper Sdurian strata of the State of New 
York and the Coal of Pennsylvania. With this view 
I took the direction of Blossberg, where the most 
northern coal mines of the United States are worked. 

On this occasion we left the main rood, and en- 
tered, for the first time, an American stage-coach, 
having been warned not to raise our expectations too 
high in regard to the ease or speed of our conveyance. 
Accordingly, wc found that after much fatigue, we 
had only accomplished a journey of 46 miles in 
12 hours, between Geneseo and Dansville. We had 
four horses ; and when I complained at one of the 
inns that our coachman seemed to take pleasure in 
driving rapidly over deep ruts and the roughest 
ground, it was explained to me that this was the first 
time in his life he had ever attempted to drive any 
vehicle, whether two or four-wheeled. The coolness 



CtfAP.nt WART OP FINE 6CBNBRT. 57 

and confidence with which every one here is ready to 
try hiB hand at any craft is truly amusing. A few 
daya afterwarda I engaged a young man to drive mc 
in a gig from Tioga to Blossberg. On the way, he 
pointed out, first, his father's property, and then a 
farm of his own, which he had lately purchased. As 
he waa not yet twenty years of age, I expressed sur- 
prise that he hail got on so well in the world, when 
he told me that he had been editor of the " Tioga 
Democrat " for several years, but had now sold his 
share of the newspa^ier. 

In the region between Lake Erie and the borders 
of Pennsylvania, as well as in that immediately south 
of LaJce Ontario, there is an entire want of fine 
BOenery, as might have been anticipated where all the 
strata are horizontal. The monotony of the endless 
forest 18 sometimes relieved by a steep escarpment, a 
river with wooded islands, or a lake ; but the only 
striking features in the landscape are the waterfalls, 
and the deep chasms hollowed out by them in tliu 
course of ages. As the opposite banks of these 
ravines are on the same level, including that of the 
Niagara itself, we come abruptly to their edges before 
we have any suspicion of their existence, and we must 
travel out of our way to enjoy a sight of them. 

At length we reached the water-shed, where the 
streams flow, on the one side, northwards to Lake 
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Eric, and on the other, Bouthwards, to tlie Susque- 
hanna. I l>egan to wonder how the Indiane ever 
obtained any correct notions of topt^raphy m eo con- 
tinuous a forest, all the smaller rivers, with their 
ielanda, being embowered and choked up with trees. 
I Boon ceased to repine at the havoc that was going 
on in the fine timber wliich bounded our road on 
every aide. 

After traversing succeeaive zones of the Upper 
Silurian strata, I at length entered at Bath ujwu tlic 
olive-coloured slates and grey sandstone, which seem 
to be the equivalent of the lower part of the Old 
Red, or Devonian of England. In this rock some 
streaks of carbonaceous matter, which soon thin out, 
and arc rarely three inches thick, are met with. I 
found a proprietor on Spalding's Creek preparing to 
sink a costly shaft for coal, and I earnestly dissuaded 
him from Ids project, referring him to the New York 
survey. Every scientific man who discourages a 
favourite mining scheme must make up his mind to 
be as ill received as the pliysicinn who gives an honest 
opinion that hia patient's disorder is incurable. 

After the Olive Slate, I came to an incumbent 
formation of red sandstone near Tioga, and collected 
fish of two species of Holoptichius, one apparently 
identical with H, iiobil/'gsimtis, a fossil of the British 
Old Kod, and another whluh, I learn from Sir Pliilip 
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£gertoD, belongs to an entirely new type of tiie 
genua. With these were a species of Chelonictkyt 
of large dimonaions, a form also very characteristic 
of the same formation both in Russia and Scotlnoi]. 

Sept. 5. — At Bath I hired a private carringe for 
Corning. Although there are two railways here 
with locomotive engines, one leatUng to the south, 
the other for conveying the coal of Blossberg to the 
Erie canal, I looked in vain for tJie name of Coming 
in a newly-published map, and was informed that the 
town was only two years old. Already the school- 
house was finished, the spire of the Methodist church 
nearly complete, the PrcBbyterian one in the course 
of building, the site of the Episcopalian dticided on. 
Wishing to liave a carriage, I was taken to a large 
livery stable, where there were several vehicles and 
good horses. The stumps of trees, some six feet 
liigh, are still standing in the gardens and between 
the houses. Our innkeeper remarked that the cost 
of upr(x>ting them would be nearly equal to that of 
erecting a log-house on the same place. I amused 
rayoclf by counting the rings of annual growth in 
these trees, and found that some had been only forty 
years old when cut down, yet when these began to 
grow, no white man hod approached within many 
leagues of this valley ; most of the older stumps 
went back no farther than two centuries, or to the 
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landing of the pilgrim fathers, some few to the time 
of Sir Walter Raleigh, and scarcely one to the days 
of Columbus. I had before remarked that very 
ancient trees seemed uncommon in the aboriginal 
forests of this part of America. They are usually 
tall and straight, with no grass growing under their 
dark shade, although the green herbage soon springs 
up when the wood is removed and the sun's rays 
allowed to penetrate. Some of the stumps, espe- 
cially those of the fir tribe, take fifty years to rot 
away, though exposed in the air to alternations of 
rain and sunshine, a fact on which every geologist 
will do well to reflect, for it is clear that the trees of 
a forest submerged beneath the waters, or still more, 
if entirely excluded from air, by becoming imbedded 
in sediment, may endure for centuries without decay, 
so that there may have been ample time for the slow 
petrifaction of erect fossil trees in the Carboniferous 
and other formations, or for the slow accumulation 
around them of a gre^it succession of strata. 

I asked the landlord of the inn at Corning, who 
was very attentive to hia guests, to find my coach- 
man. He immediately called out in his bar-room, 
" Where is the gentleman that brought this man 
here ? " A few days before, a farmer in New York 
had styled my wife " the woman," though be called 
his own daughters (aiHeii, and would, I believe, have 
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freely extended that title to their maid-eeivant. I 
was told of a witness in a late triul at Boston, who 
stated in evidence that " wliilc he and another gentle- 
man were shovelling up mud," &c, ; from which it 
appears that the spirit of social equality has left no 
other signification to the terms " gentleman " and 
" lady " but that of " male and female individual." 

Sept. 7. Bhssberg. — I had now entered Pennsyl- 
vania, and reached one of the extreme north-eastern 
outliers of the great Appalachian coal-field, as Pro- 
fessor Rogers has termed the Coal-measures of Penn- 
sylvania, Ohio, and Virginia. It was the first time 
I had seen the true " Coal " in America, and I waa 
much struck with its surprising analogy in mineral 
and fossil characters to that of Europe — the same 
white grits or sandstones as are used for building 
near Kdinbui^h and Newcastle — similar black shales, 
often bituminous, with the leaves of ferns spread out 
as in an herbarium, the species being for the most 
part identical with British fossil plants — seams of 
good bituminous coal, some a few inches, others 
several yards in thickness — beds and nodules of 
clay iron-stone ; and the whole series resting on a 
coarse grit and conglomerate, containing quartz 
pebbles, very like our Millstone Grit, and often called 
by the American as well as the English miners the 
" Farewell Rock," because when they have reached 
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it in their borings, they lake leave of all valuable 
fuel. Beneath this grit are those red and grey 
eaudstonea already alluded to as corresponding in 
mineral character, fossils, and position, with our " Old 
Red." 

I was deairoua of ascertaining whether a general- 
isation recently made by Mr, Logan in South 
Wales could hold good in this country. Eich of 
the Welsh seams of coal, more than nuiety in 
number, have been found to rest on a sandy clay 
or fircHtone, in which a peculiar species of plant 
called Stigmaria abounds, to the exclusion of all 
others, I saw the Stii/maria at Blossboi^, lying in 
abundance in the heaps of nibbiah where coal Imd 
been extracted from a horizontal seam. Dr. Say- 
nisch, president iif the mine, kindly lighted up the 
gallery that I might ina(iect the works, and we saw 
the black shales in the roof, adorned with btaiutiful 
fern leaves, while the floor consisted of an under- 
elay, in which the stems of Stigmaria, with their 
leaves or rootlets attached, were running in all 
directions. The agreement of these phenomena with 
those of the Welsh Coal-measures, 3000 miles dia- 
taiit, Burprisod me, and lead to conclusions respecting 
tho origin of coal from plants not drifted, but growing 
on the spot, to which I shnll refer in the sequel. 
Dr, Suyniseli, who was the firtst to explore the 
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coal in this region, told me that, booh after he 
settled here, he §hot a wolf out of his bedroom 
wiudow. These animals still commit havock on the 
fioeks, and last autumn a large panther was killed 
in the outskirts of Blossberg, but the bears have 
not been seen for several years. We rode in a hot 
sunny day to a large clearing in the forest far from 
any habitation, and I was struek with the perfect 
silence of the surrounding woods. We heard no 
call or note of any bird, nothing to remind us of 
the chirping of the chaffinch or autumnal song ol' 
our robin, the grasshoppers and crickets alone 
keeping up a ceaseless din day and night. Tlic 
birds here are very abundant, and some arc adorne<i 
with brilliant plumage, as tlte large woodpecker, 
with its crimson head, — the yellow-bird {Frmyilla 
trittis), of the size of a yellow-hammer, with black 
wings and a bright ycUow body, — the red-bird 
( TanaijTa rubra), — and the Laxia iuitomsinna. 

A hen humming-bird, far less brilliant in its 
plumage than the mule, flew within a few inches 
of my face. Its dight and diminutive size reminded 
me of our humming sphinx, or hawk-moth, like 
which it remains poised in the air while sucking 
the flowers, the body seeming motionless, and the 
wings being invisible from the swiftness of their 
vibrations. I had befoi-e seen one in the wood ut 
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CedarvUle, Bucking the flower of a wild balsain 
(Impatiens bifiora). Dr. Saynisch telle me that on 
his first visit to these woods, he has known two of 
these birds at a time perch on the edge of a cup of 
water which he held in his hand, and drink without 
fear, I was aware from Mr. Darwin's Voyage in 
the Beagle, that in islands like the Gralapagoe, 
" Where huuinn foot bnth ne'er or rarely been," 
the wild birds have no apprehension of danger from 
man; but here, where for ages the Indian hunters 
preceded the whites, I am surprised to learn that an 
inatinctivc dread of the great " usurper " bad not 
become hereditary in the feathered tribe. I was told, 
however, thai in the hunting grounds called Indian 
Iteaervations, within the limits of the settled and 
civilised states, of which we passed one in New 
York, the wild animals are comparatively tame, it 
being a system of the Indians never to molest the 
game or their prey, except when required for food. 

We returned from Blossberg by the town of 
Jefferson, and, sailing down Seneca Lake in a steam- 
boat to Geneva, joined the railway, which carried 
us back again to Albany. At one of the stations 
where the train stopped we overhcai'd some young 
women from Ohio exclaim, " Well, we are in r 
pretty fix!" and found their dilemma to be cliarac- 
teristic of the financial crisis of these limes, for 
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none of their dollar notea of the Ohio banks would 
pass here. The substantive "fix" is an acknow- 
ledged vulgarism, but the verb is used in New 
England by well educated people, in the sense of the 
French "arranger" or the English "do." To fix 
the hair, the table, the fire, means to dress the hair, 
lay the table, and make up the fire; and this appli- 
cation is, I presume, of Hibernian origin, as an Irish 
gentleman. King Comey, in Miss Edgeworth's tale 
of Ormond, says, " I'll fix him and his wounds." 

There are scarcely any Amcricaa idioms or words 
which are not of British origin, some obsolete, others 
provincial. When the lexicographer, Noah Webster, 
whom I saw at Newhaven, was asked how many 
new words he had coined, he replied one only " to 
demoralize," and that not for his dictionary, but 
long before, in a pamphlet published in the last 
century. 

The nomenclature of the places passed through 
in our short excursion of one month was strange 
enough. We had been at Syracuse, Utica, Rome, 
and Parma, had gone from Builulo to Batavia, and 
on the same day breakfasted at St. Helena, and 
dined at Elba. We collected fossils at Moscow, and 
travelled by Painted Post and Big Flats to Ilavanna. 
After returning by Auburn to Albany I was taken 
to Troy, a city of 20,000 inhabitants, that I might 
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idalip which had just happeued on 
Mount Olympus, the western side of that hill, 
together with a contiguous portion of Mount Ida, 
having slid down into the Hudson, and caused the 
death of several persons. Fortunately, some few 
of the Indian names^ such as Mohawk, Ontario, 
Oneida, Canandaigua, and Niagara, are retained. 
Although legislative interference in behalf of good 
taate would not be justifiable. Congress might inter- 
pose for the sake of the post-office, and prevent the 
future multiplication of the same names for villages, 
cities, counties, and townships. That more than a 
hundred places should be called Washington is an 
intolerable nuisance. An Englishman, it is true, 
cannot complain, fur we follow the same system in 
our colonies ; and it is high time that the post-mastcr- 
general brought in a bill for prohibiting new streetfl 
in London from receiving names already appropriated 
and repeated fifty times in that same city, to the 
infiuite confusion of the inhabitants and their letter- 



At Troy I visited Professor Eaton, who published, 
iu 1824, in his " Survey of the Erie Canal," the 
earliest account of the Niagara district, dividing the 
rocks into groups, nearly all of which have been 
since adopted by the New York surveyors. The 
mind of this pioneer in American geology was still 
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in iuU autivitj, and bis zeal unabated; but a few 
months after toy visit he died at an advanced age. 

I next examined, in company with Mr. Hall, two 
Bn-ampa, situated in Albany and Greene counties, 
west of the Hudson river, where the reniMns of a 
Mastodon occurred. In both places at the depth of 
four or five feet, in shell-uiarl, with recent species of 
shells. These deposits of marl covered with peat are 
newer than the boulder formation, and cattle have 
very lately been mired in the same bogs. In similar 
^tuations in Scotland and England we 6nd only the 
remwns of existing mammalia ; and although on the 
bflftka of the Thames and elsewhere we discover the 
boQOfi of the extinct elephant and rhinoceros as- 
sociated with recent land and freshwater shells (min- 
gled, however, with some few exotic species), the 
strata in which they lie do not belong precisely, like 
those in New York, to the most modern geographical 
condition of the country. 

We then made a tour to the Ilelderbcrg Momi- 
t^ns, S. W. of Albany, to see the Upper Silurian 
strata and to study their fossils in the museum of Mr. 
Gebhard at Schoharie. The depth of tiie valleys, 
and some precipitous cliffs of limestone, render this 
region more picturesque than is usual where the 
strata are undisturbed, i rejoiced to see the sugar- 
maple {Actr lacclutrinui), an ornamental tree, sjtared 
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in the new cleariuga. The eap from which sugar is 
made was everywhere trickling down into wooden 
troughs from gashes made in the bark. The red 
maples were now beginning to assume their bright 
autumnal tints, but the rest of the forest was as 
verdant as ever ; a blue Lobelia, which we had 
gathered at the Falls of Niagara, was still in bloom, 
together with many white and blue asters which had 
only just come out. The most elegant flower in the 
woods at this season is the fringed gentian ( Gentiana 
crinita). 

" Bright witb Autumn dew, 

And colour'il with the Heaven's own blue." 

One day at Schoharie, a hawk pounced down from 
a lofty tree, and seized a striped squirrel on the 
ground, within three yards of our party. It was 
bearing off its burden with ease, untU, alarmed by 
our shouts, it dropped the squirrel, which ran off 
apparently unhurt. I obsen'ed early in the morning 
myriads of cobwebs extending from one blade of gmsa 
to another, as we often see them on an English lawn 
before the dew is dried up. 

On our way back from Schoharie to Albany, we 
found the country people in a ferment, a sheriff's 
officer liaving been seriously wounded when in the 
act of distraining for rent, this being the tlurd year 
of the " Ilelderberg wiu-," or a successful resistance 
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by an armed tenantry to the legal demands of their 
landlord, Mr. Van RensBalaer. It appeara that a 
large amount of territory on both aides of the river 
Hudson, now supporting, according to some es- 
timates, a population of 100,000 souU, had long been 
held in fee by the Van Kenssalaer family, the 
tenants paying a small ground rent. This system 
of things is regarded by many as not only in- 
jurious, because it imposes grievous restraints upon 
alienation, but as unconstitutional, or contrary to the 
genius of their political mstitutions, and tending 
to create a sort of feudal perpetuity. Some of the 
leases have already been turned into fees, but many 
of the tenants were unable or unwilling to pay 
the prices asked for such conveyances, and de- 
clared that they had paid rent long enough, and 
that it was high time that they should be owners of 
the land. 

A few years ago, when the estates descended from 
the late General Van Kenssaloer to his sons, the 
attempt to enforce the landlord's rights met with 
open opposition. The courts of law gave judgment, 
and the sheriff of Albany having failed to execute 
hie process, at length took military force in 1839, 
but with no better success. The governor of New 
York was then compelled to back him with tlic mili- 
tary array of the state, about 700 men, who began 
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the campaign at a day's notice in a severe snow 
storm. The tenants are said to have mustered 
against them 1500 strong, and the rents were still 
unpaid, when in the following year, 1840, the 
governor, courting popularity as it should seem, while 
condemning the recusants in hia message, virtually 
encouraged them by recommending their case to the 
favourable consideration of the state, hinting at the 
eamc time at legislative remedies. The legislature, 
however, to their credit, refused to enact these, 
leaving the case to the ordinary courts of law. 

The whole affair is curious, as demonstrating the 
impossibility of creating at present in this country a 
class of landed proprietors deriving their income from 
the letting of lands upon leafie. Every man must 
occupy his own acres. He who has capital enough 
to stock a farm can obtmn land of hia own ao cheap 
as naturally to prefer being his own landlord. 

Sept. 21, 1841. — 'We embarked once more on the 
Hudson, to aail from Albany to New York, with 
several hundred passengers on board, and thought 
the scenery more beautiful than ever. The steam- 
boat is a great floating hotel, of which the captain ia 
landlord. He presides at meals, taking care that no 
gentlemen take their places at table till all the ladiea, 
or, as we should eay in England, the women of every 
class, are first seated. The men, by whom they are 
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accompanied, are then invited to join tbcm, after 
whicb, at tbe sound of a bell, the bachelors and mar- 
ried men travelling en ffargon pour into the saloon, in 
much the same style as membera of the House of 
Commons rush into the Upper House to hear a speech 
from the throne. 

One of the first peculiarities that must strike a 
foreigner in the United States is tbe deference paid 
universally to the sex, without regard to station. 
Women may travel alone here in stage-coaches, 
Bteam-boatP, and railways, with less risk of encounter- 
ing disagreeable behaviour, and of hearing coarse and 
unpleasant conversation, than in any country I have 
ever visited. The contrast in this respect between the 
Americans and the French is quite remarkable. There 
is a spirit of true gallantry in all this, but the pub- 
licity of the railway car, where all are in one long 
room, and of the largo ordinaries, whether on land or 
water, is a great protection, the want of which has 
been felt by many a female traveller without escort 
in England. As the Americans address no conver- 
sation to strangers, we soon became tolerably recon- 
ciled to living so much in public. Our fcllow- 
passengers consisted for the moat part of shopkeepers, 
artizans, and mechanics, with their families, all well- 
dressed, and so far as we had intercourse with them, 
polite and desirous to please. A largo part of them 
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were on pleasure excursions, in which tliey delight 
to spend their spare cash. 

On une or two occasions during our late tour ia 
the newly-settled districts of New York, it was inti- 
mated to us that we were expected to ait down to 
dinner with our driver, usually the son or brother of 
the farmer who owned our vehicle. We were in- 
variably struck with the propriety of their manners, 
in which there was self-respect without forwardness^ 
The only disagreeable adventure in the way of coming 
into close contact with low and coarse companions, 
arose from my taking places In a cheap canal-boat 
near Lockport, partly filled with emigrants, and 
corresponding somewhat in the rank of its paascn- 
gers with a third-claea railway-carriage in England. 
'• Que diuble allait-il faire dans cette golere ? " 
would have been a difficult question for me ti> answer, 
especially as I afterwards leamt that I might liuve 
hired a good private carriage at the very i)lace where 
I embarked. This convenience indeed, although 
there is no posting, I invariably found at my com- 
mand in all the states of the Union, both northern 
and southern, which 1 visited during my stay in 
America. 

Travellers must make up their minds, in this as in 
other countries, to fall in now and then with free and 
easy people. I am bouud> however, to Bay that ia 



Cbxp. IIL PROGRESS OP CIVILIZATION. 73 

the two most glaring instances of vulgar fnmiliarity 
which we have experienced here, we found out that 
both tlie offenders had crossed the Atlantic only ten 
years before, and had risen rapidly from a humble 
Station. Whatever good breeding exists here in the 
middle classes is certjunly not of foreign importation j 
and John Bull, in particular, when out of humour 
with the manners of the Amencans, is often uncon- 
sciously beholding Ida own image In the mirror, or 
comparing one claea of society in the United States 
with another in his own country, which ought, from 
superior afHuence and leisure, to exhibit a higher 
standard of refinement and intelligence. 

We have now seen the two lai^est cities, many 
towns and villages, besides some of the back settle- 
ments of New York and the New England States; an 
exempli ficatiou, I am told, of a population amounting 
to about five millions of souls. We have met with 
no beggars, witnessed no signs of want, but every- 
where the most unequivocal jiroofs of prosperity and 
rapid progress in {^riculture, commerce, and great 
public works. As these states are, some of them, en- 
tirely free from debt, and the rest have punctually 
pud the interest of Government loans, it would be 
most unjust to apply to them the disparaging com- 
ment "that it is easy to go ahead with borrowed 
money." In spite of the constant influx of uneducated 
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anil pennylesa adventurers from Europe, I believe it 
would be impoesible to find five millionB in any other 
region of the globe whose average moral, socual) 
and intellectual condition stands so high. One con- 
vincing evidence of their well-being has not, I think, 
been siiffieiently dwelt upon by foreigners : T allude 
to the difficulty of obtmning and retaining young 
American men and women for a aeries of years in 
domestic service, an occupation hy no means con- 
Bidei-ed aa degrading here, for they are highly piud, 
and treated almost as equals. But so long aa they 
enjoy such facilities of bettering their condition, and 
can marry early, they will naturally renoimce thin 
bondage aa soon as possible. That the few, or the 
opulent class, especially those rceident in country 
places, should be put to great inconvenience hy this 
circumstance, is unavoidahlei and we must therefore 
be on our guard, when endeavouring to estimate the 
happiness of the many, not to sympathise too much 
with this minority. 

I am also aware that the blessing alluded to, and 
many others which they enjoy, belong to a pro- 
gressive, as contrasted with a stationary, state of 
society ; — that they characterize the new colonyt 
where there ia abundance of unoccupied land, and 
a ready outlet to a redundant labouring class. 
They are not the results of a democratic, M 
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compared with a monarchical or ariatocratic con- 
Btitution, nor the fruits of an absolute eqiialiiy 
of religious sects, still less of univeraal siiffrnge. 
Kevertheless, ivc must not forget how easily all 
the geographical advantages arising from cliiimte, 
soil, fine navigable rivers, splendid harbours, nnd a 
wilderness in the far West, might have been msirred 
by otlier laws, and other political instilutigns. Had 
Sptun colonized this region, how different would 
have been her career of civilisation I Had the 
puritan fathers landed on the banks of the Plata, 
how many hundreds of large steamers would ere 
tliiB have been plying the Paranli and Uruguay, — 
liow many railway-trains flying over the Pampas, 
-how many large schools and universities flouri:^hing 
in Paraguay! 

Sept. 28. — "We next went by railway from New 
York to Philadelphia through the state of New 
Jersey. Large fields of maize, without the stumps 
of trees rising above the corn, and villas with neat 
flower-gardens, seemed a novelty to ua after the eye 
had dwelt for so many hundreds of miles on native 
forests and new clearings. The streets of Phila- 
delphia rival the finest Dutch towua in cleanliness, 
and the beautiful avenues of various kinds of trees 
afford a most welcome shade in summer. We were 
five days here, and every night there was an alarm 



■oood, next s long tean of meB (far do borae* an 
em|JoTe«I) diswii^ s ■tnmg n^e to which the poo- 
clerooB engine wm aUaet»^ with » kife beD at the 
top, ringii^aU the wajr; mext fiiBowed a aiob^ nme 
with torchei^ others Awiliiig iaaOj ; sad befive tfa^ 
were h&lf oat of heana^ — *^*>fT ei^me feflowv with 
a like escort ; the wh(^ sffiur reeembling a Gcene in 
/>»■ Freiichutz or Robert U DiahU, rather than an 
act in real life. It is, however, no sham, (or these 
young men are ready to risk their lives in extin- ' 
guishing a fire ; and as an apolt^ for their disturbing ' 
the peace of the city when there waa do cause, ws 
were told " that the youth here require excitement I " i 
They manage these matters as effectively at Boston 
without turmoil. 
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strata. — Origin of Anthracite. — Vast area of the Appalachian 
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the Atlantic and the Mississippi. — Law of structure of the 
Appalachian chain discovered by the Professors Rogers. — 
Increased folding and dislocation of strata on the touth-easlem 
flank of the Appalachians. — Theory of the origin of this 



Cretaceous Strata of New Jebbet. 
Sept. 30. 1841.— From Philadelphia I made a geo- 
It^cal excureion of several dajs, to examine the 
cretaceous strata of New Jersey, in company with 
Mr. Conrad, to whom we are indebted for several va- 
luable works on the fossil shells of the tertiary, cre- 
tac«ous, and Silurian strata of the United States. 
We went Brst to Bristol on the Delaware to visit Mr. 
Vanuxem, then engaged in preparing for publication 
hb portion of the State Survey of New York ; next by 
Bordentown to New Egypt, and returned by the 
Timber Creek, recrossing the Delaware at Camden. 
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Although in thie part of Xew Jereev there is no 
nhitc chalk with flints, eo charactenstic of rocks of 
thin age m Europe, it is still impossible to glance at 
the fossils, an<i not to be convinced that Dr. Morton 
waa right Id referring in 1834 the New Jersey de- 
[losits to the Kuropcaa cretuceoufi era. He and Mr. 
Conrad remarked that the American species of shells 
wore nearly all new, or distinct from those before de- 
scribed, and yet very analogous to those of cretaceous 
ittmta already known. The New Jersey rocks have 
been separated into five subdivisions, but of these 
two only have proved sufficiently rich in oiganic 
remains to admit of their being compared with corre- 
sponding etrata in distant regions. The lower of these 
consists in great part of green sand and green marl, 
and was supposed by Dr. Morton to l>e llie equivalent 
of the English " Green sand ;" while an upper or eal- 
mrcouB rock, composed chiefly of a soft straw-coloured 
limestone with conilti, was thought to correspond with 
the white chalk of Europe. But after carefully com- 
{larii^ my collection, comprising about 60 species of 
eliolls, besides niauy corals and other remains, I have 
arrived at the ooucluBiou that the whole of the New 
<] eracy scries agrees in its chronological relations with 
the European white chalk, or, to speak more precisely, 
with the formations ranging from the Gault to the 
JSIuestricht beds inclusive. Among the shells, in de- 
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termining wbich I have been assisted by Professor 
E. Forbes, not more than four out of sixty seem to 
be quite identical with European Bpecica. These arc 
Belemnites mueronatus, Pecten qmnquecostatus, Ostrca 
falcala (O. larva, Goldfuss), and O. vesicularis. Seve- 
ral others , howeverj approach very near to, and may 
be the same as European shells, as for example Tri- 
gonia thoradca, and at least fifteen may be regarded 
as good geographical representatives of well-known 
chalk fossils, belonging, for the most part, to beds 
above the GaiUt in Europe. There are a few very 
peculiar forms among the American testaeea, such as 
Terebratula SViyiV (Morton). 

In the upper or straw-coloured limestone, I found, 
on the banks of the Timber Creek, twelve miles south- 
east of Philadelphia, six species of corals and several 
echinoderms, chietiy allied to Upper Cretaceous forms. 
The same calcareous stratum also abounds in forami- 
nifera, characteristic of the chalk, comprising, among 
others, the genera Crufellaria, Rotalina, and Nodo- 
saria. Mr. Owen has recognised, in the fossil reptiles 
from New Jersey, not only the vertebra; of Mosasau- 
rus, previously noticed by Dr. Morton, but also the 
Piiotaurtut, and a large crocodile of the Procochan di- 
viuon, or having its vertebne like the living species, 
with the anterior surface concave. There are also 
many fish of the shark family, analogous to those of 
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Om Em^Uk eUk, nd the Gdk» | .ifcrfi^i ■ 
rtprmottd bj' s lyedei very domij alEed, if aot 

identMoL 

L'poa the wkol^ dw Bit of gnoa^ nd dw faai 
of the apaMi* ue fOMffcaUf ta^lepMa (o Ac crate- 
eeoM giocp of Emepe; aad the f"* ■■*■■' of fear 
or JTg ipeciw of MoUiMM, baag in the | «o|w rti iw rf 
■boat •eren in thebnndred, mpCftB no mcoiMidewble 
MDonnt of affinity lU « distayice of between 3000 and 
4000 miles from the ccFrreepooding aaeemUage of 
foMila in Central and Ktrrthern Europe, e3peraa% 
wlien we recollect that there ia a difference in Utitnde 
of more tliun ten degrees between the two districts 
compared. Some of the species common to the op- 
ponite sidc« of the Atlantic, are those which in Europe 
have the greatest vertical range, as Peeten quitv/utcoa- 
talui, and which might therefore be expected to recur 
in distant parta of tlte globe. 

At the same time we leam from the facts above 
mentioned, that the marine fauna, whether vertebrate 
or invertebrate, testaceous or zoophytie, was divided 
at tlic remote epoch under consideration, as it is now, 
into distinct geographical provinces, although the 
goologiet may everywhere recognise the cretaceous 
typo, whether in Europe or America, and I might 
odd, Iniliu. This peculiar type exhibits the prepon- 
demting influence of a vast combination of circum- 
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etaooee, prevailing at one period throughout the 
globe — circumetancea dependent on the state of the 
phyeical geography, climate, and the organic world 
in the period immediately preceding, together with a 
variety of other conditions too long to enumerate 
here. It would not be difficult for a nnturalist to 
point out the characters stamped on the living Flora 
and Fauna, by which they also might be distinguished 
as a whole from those of all former geological epochs. 
The resemblance of the corals, shells, and insects, of 
certain temperate regions of the southern hemisphere 
(Van Dieman's Land, for example), to those of the 
temperate zone north of the equator, or the close 
analogy of the arctic and antarctic fauna, the species 
in both cases being quite different, are illustrations of 
the common type here alluded to, which is evidently 
caused or controlled by some general law, and by some 
mutual relation existing between the animate creation 
and the state of the habitable surface at any given 
period. 



Anthracite Formation of Pennstlvania. 
Orf. 3rf.— Having already seen the carboniferous 
strata at Blossberg in Pennsylvania, where they are 
very slightly disturbed, and where the coal is bitumi- 
nous, I was desirous of examining some of the great 
mines uf anthracite coal which occur in the midst of 
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the most bent and inclined strata of the Alleghany 
mountains. Pi-ofessor H. D. Rogera, ivho, with an 
able corps of asfiiBtanta, bad now nearly brought to a 
close his elaborate State Survey of Pennsylvania, 
kindly offered to be my guide, which enabled me in 
a comparatively short time to obtain an insight into 
the geological structure of this chain. We first fol- 
lowed the courae of the Schuylkill River, passing 
through a country moderately elevated (b, c, fig. 5. 
p. 92.), with hills between 200 and 300 feet above the 
sea, where the rocks consisted chiefiy of gneiss. As 
we went westward we entered a belt, about twenty- 
five miles broad, of red sandstone and trap (New 
Red), similar to that before mentioned at Newhaven. 
Having traversed these grauitie and secondary form- 
ations, we arrived at Reading, fifty-two miles N. W. 
of Philadelphia, and were then at the base of the 
easternmost of the great parallel ridges which con- 
stitute the Allcghanies or Appalucliian chain of 
mountains. The rocks of this chain consist of the 
Silurian, Devonian, and Carboniferous groups, which 
are folded as if they had been subjected to a great 
lateral pressure when in a soft and yieldiug state, 
large portions having been afterwards removed by 
denudation. No traveller can fail to remark the long 
and uniform parallel ridges, with intervening valleys, 
like BO many gigantic wrinkles and furrows, which 
mark the geographical outline of this region ; and 
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these external featufea are found by the geologist to 
be inthnately connected with the internal arrange- 
meut of the ati-atified rocks. The long and narrow 
ridges, rarely rising more than 2000 feet above the 
vttlleyB, and uaually not more than half that height, 
are broken here and there by transverse fissures, 
which give passage to rivers, and by one of which 
the Schuylkill flows out at Reading. The strata are 
most disturbed on the south-eastern flank of the 
mountain chmn, wliere we first entered, and they 
become less and less broken and inclined as tliey 
extend westward. 

After jiassing sevcml belts of the inferior fossili- 
ferous strata, we came to the Anthracite coal-mesisures 
of Pottsville on the Schuylkill. Here I was agreeably 
aurpriscil to see a tiouridhing manufacturing town 
with the tall chimneys of a hundred furnaces, burning 
night and day, yet quite free from smoke. Leaving 
this clear atmosphere, and going down into one of the 
mines, it waa a no less pleasing novelty to find that 
we could handle the coal without soiling our fingers. 
The slow combustion of anthracite can bo overcome 
by a strong current of air, not only in large furnaces, 
but by aid of a blower in the fire-places of private 
dwellings, and its drying effect on the air of a room 
may be countei-acted by the evaporation of water. 
As managed by the Americans, I have no hesitation in 



I. 



64 8TIGHABL£. Chap. IV. 

preferriiig ito use, in epite of the occaaional stove-like 
heat produced by it, to that of bituminous coal in 
Loudon, coupled with the penalty of living constantly 
in a dark atmoephere of smoke, which destroys our 
furniture, dress, and gardens, blackens our public 
buildings, and renders cleanliness impossible. 

In the neighbourhood of Pottsville, there are no less 
than thirteen seams of anthracite coal, several of which 
are more than two yards thick. Some of the lowest 
of these alternate with white grits and a conglomerate 
of coarser texture than I had ever seen in any pro- 
ductive coal-measures, some of the pebbles of quartz 
being of the size of a hen's egg. I was curious to 
know whether the Stigmariie would be found here in 
the uoderclays, as at Blossberg before-mentioned, 
situated 120 miles to the westward. It was easy to 
ascertain the fact, for several of the coal seams, from 
eight to ten feet thick, were quarried in the open air, 
and the strata being vertical, a void space was left, 
after the removal of the fuel, hke a straight open 
fissure, in which we could walk, and see, in the wall 
on the one side, a stratum originally above, and on 
the other, that which had been immediately below the 
coal. On the former, or what is usually termed the 
roof, were shales with distinct impressions of ferns ; 
among others, the British species Pecopteris lanckitiea 
and Neuroptcris cordata, together with trunks and 
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stems of Sigillaria, Lepidodendron, and Calamttes ; 
while on the opposite or eouth-eastem side, was an 
underclay with numerous Stigmariw, often several 
yards, and even in some cases thirty feet long, with 
their leaves or rootlets attached. 

In this coal field, ns in all the others hitherto 
observed in America, particular seams of coal are 
found to be far more persistent than the accompany- 
ing beds of shale, sandstone, or limestone. As we 
proceeded from Pottsville, by Taniaqua, to the 
Lehigh Summit Mine, we found the beds of grit and 
shale gradually to thin out, so that several beds of 
anthracite, at firet widely separated, were brought 
nearer and nearer together, until they united, and 
formed one mass about fifty feet thick, without any 
greater interpolated matter than two thin layers of 
clay with Stigmaricc. At Mauch Chunk, or the 
Bear Mountain, this remarkable l)cd of antliraeite is 
quarried in the opcu air, and removed bodily to- 
gether with the overlying sandstone, forty feet thick, 
the summit of the hill being " scalped," as one of the 
miners expressed it. The vegetable matter, whidi 
is represented by this enormous mass of anthracite, 
must, before it was condensed by pressure and the 
discharge of its hydrogen, oxygen, and other volatile 
ingredients, have been probably between 200 and 
300 feet thick. The accumulation of such a tliick- 



86 GREAT THICKNESS OP STBATA Chap. IV, 

neas of the remains of plants, so unmixed with earthy 
ingredients, would be most difficult to explain on 
the hypothesis of their having been drifted into the 
place they now occupy ; but it becomes intelligible 
if we suppose thera to have grown on the spot. 
Whether wc regard the Stigmnriie as roots, according 
to the opinion of M. Ailolphe Brongniart and Mr. 
Binney, or embrace the doctrine of their being 
aquatic plants, no one can doubt that they at least 
arc fossilised on the very spot where they grew ; and 
as all agree that they are not marine plants, they 
go far to establish the doctrine of the growth in situ 
of the materials of the overlying coal seams. 

The prodigious thickness of the carboniferous rocks 
in this part of the Appalaohian chain, is in harmony 
with the theory already alluded to, which requires 
the repeated sinking down of many succesaivo ter- 
restrial surfaces, allowing an indefinite quantity of 
sediment to be superimposed vertically in one con- 
tinuous series of beds. The surveys of Pennsylvania 
and Virginia show that the south-east was the 
quarter whence the coarser materials of the carboni- 
ferous rocks were derived, and there are proofs that 
the ancient land lay in that direction. The con- 
glomerate which forms the general base of the coal 
measures is 1500 feet thick in llie Sharp Mountain, 
where 1 saw it, near Pottsville ; whereas it has only 



Chap. IV. 



f THE ALLEOnANIES, 



87 



a thickness of 500 feet, about thirty luUca to the 
iigrth-west, and dwindles gradually away when fol- 
lowed still farther in the same direction, till its 
tMcknesB le reduced to thirty feet. {Royen, Truns. 
Atioc. Atner. Geol., 1840-42, p. 440.) The lime- 
stones, on the other hand, of the coal measures, 
augment as we trace them westward. Similar ob- 
eervations have been made in regard to tlie Silurian 
and DcTonian formations in New York; the sand- 
stones and all the mechanically-formed rocks thinning 
out as they go westward, and the limestones thick- 
ening, as it were, at their espenae. It is, therefore, 
clear that the ancient land was to the east ; the deep 
sea, with its banks of coral and shells, to the wcyt. 

I at first supposed that some deception might 
have arisen respecting the alleged thickness of the 
older fossiliferous rocks of the Appal ltd lians, owing 
to the dislocations and inverted position of the bfds, 
but I was soon convinced that due regard had been 
paid to the apparent repetitions caused by these 
disturbances, and I have little doubt that those 
Silurian and Devonian strata, wliich do not exceed 
in their aggregate thickness a mile and a half in the 
State of New York, acquire more than three times 
that thickness in the Pcnnsylvanian Allcghanica. 

A few days' observation of the identity of the fossil 
plants, and the relative position of the antliiacite, 
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satisfied me that it was of the aame age as the 
bituminous coal which I had ecen at BloBsberg. 
This opinion waa, I believe, first promulgated by 
Mr. Featheretonehaugh in 1831, at a time when 
many geologists were disposed to assign a higher an- 
tiquity to the anthracite than to the bituininoua 
coal mcBfiures of the United States. The recent 
surveys have now established this fact beyond all 
question, and hence it becomes a subject of great 
interest to inquire how these two kinds of fuel, 
originating as tliey did from precisely the same 
species of plants, and formed at the aame period, 
should have become so very different in their che- 
mical composition. In the first place, I may mention 
that the anthracitic coal-measures above alluded to, 
occurring in the eastern or most disturbed part of 
the Appalachian chain, are fragments or outliers of 
the great continuous coal field of Pennsylvania, Vir- 
ginia, and Ohio, whicii occurs about forty miles to 
the westward. This coal field is remarkable for ite 
vast area, for It le described by Professor H. D. 
Rogers (IS extending continuously fi-om N.E. to S.W., 
for a distance of 720 miles, its greatest width being 
about 180 miles. On a moderate estimate, its su- 
per6cial area amounts to 63,000 square miles. It 
extends from the northern border of Pennsylvania as 
far south aa near Iluntsville in Alabama. 
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This coal formation, before ita original limits were 
reduced by denudation, must have meaaured, at a 
reasonnble calculation, 900 miles in length, and in 
Bome places more than 200 miles in breadth. By re- 
ference to the section (fig. 5., p. 92.), it will be aeen that 
the strata of coal are horizontal to the westward of the 
mountain in the region D, £, and become more and 
more inclined and folded as we proceed eastward. 
Now it is invariably found, as Professor H. D. Rogers 
has shown by chemical analysis, that the coal is 
most bituminous towards its western limit, where it 
remains level and unbroken, and that it becomcB pro- 
greBBively debituminized as we travel south-eastward 
towards the more bent and distorted rocks. Thus, 
on the Ohio, the proportion of hydrogen, oxygen, 
and other volatile matters, ranges from forty to fifty 
per cent. Eastward of this line, on the Mononga- 
hela, it still approaches forty per cent., where the 
strata hegin to experience some gentle ficxures. On 
entering the Alleghany Mountains, where the distinct 
anticlinal axes begin to show themselves, but before 
the dislocations are considerable, the volatile matter 
is generally in the proportion of eighteen or twenty 
per cent. At length, when we arrive at some in- 
sulated coal fields (5', fig. 5.) associated with the 
boldest flexures of the Apimlachian chain, where the 
Btrata have been actually turned over, as near Potts- 
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ville, we find the coal to contain only from aix to 
twelve per cent, of bitumen, thus becoming a genuine 
iinthraoitc. {Trans, of Ass. of Amer. Geol., p. 470.) 

It ajipcara from the researches of Liebig and 
other eminent chemists, that when wood and vege- 
table matter are buried m the earth, exjjosed to 
moisture, and partially or entirely excluded from 
the ur, they decompose slowly and evolve carbonic 
acid gas, thus parting with a portion of tlieir original 
oxygen. By this means, they become gradually 
converted into lignite or wood-coal, which contains 
a larger proportion of hydrogen than wood does. 
A continuance of decomposition changes this ligotte 
into common or bituminous coal, chiefly by the dis- 
charge of corburetted hydrogen, or the gas by which 
we illuminate our streets and houses. According 
to Bischoff, the inflammable gases which are always 
escaping from mineral coal, and are so often tbo 
cause of fatal accidents in mines, always contain 
carbonic acid, cavburetted hydri^en, nitrogen, and 
olifiant gas. The disengagement of all these gra- 
dually transforms ordinary or bituminous coal into 
anthracite, to which the various names of splint 
coal, glance coal, culm, and many others, have been 
given. 

■^'e have seen that, in the Appalachian coal field, 
there ie an intimate connecUon between the extent 
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to which the coal has parted with its gaseous con- 
tents, and the amount of disturbance which the 
strata have undei^ne. The coincidence of these 
phenomena may be attributed partly to the greater 
facility afforded for the escape of volatile matter, 
where the fracturing of the rocka had produced 
an infinite number of cracks and crevices, and also 
to the heat of the gases and water penetrating these 
crocks, when the great movements took place, which 
have rent and folded the Appalachian strata. It la well 
known that, at the present period, thermal waters 
and hot vapours burst out from the earth during 
earthquakes, and these would not fail to promote 
the disengagement of volatile matter from the car- 
boniferous rocks. 



Structure and Origin of the Appalachian 
Chain. 
The subjects discussed in the preceding pages, 
lead me naturally to say something respecting the 
structure of the Appalachian chain, and its geological 
relations to the less elevated regions east and west 
of it. The annexed ideal section (fig. 5,), to whicli 
I shall have frequently occasion to refer in the 
sc<j,uel, will give some notion of the princijml [ihe- 
nomena, omitting a great number of details. Starting 
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from the sliores of the Atlantic, on the eastern nde 
of the Continent, we firat come to a low region (a, b), 
which was called the alluvial plain by the first geogra- 
phere. It is occupied by tertiary and cretaceous strata 
nearly horizontal, and contjiining in general no hard 
and solid rocks, and is usually not more than 
from 50 to 100 feet high, in Pennsylvania and 
Vii^inia. In these states tliis zone is not many 
leagues in breadth, but it acquires a breadth of 100 
and 150 miles in the Southern States, and a height 
of several hundred feet towards its western limits. 
The next belt, from b to c, consists of granitic 
rocks (hypogene), chie6y gneiss and mica-schist, 
covered occasionally with unconformable red sand- 
stone, No. 4 (New Red ?), remarkable for its omithic- 
nites Sometimes also this sandstone rests on the 
edges of the disturbed paleozoic rocks (aa seen in 
the Section). The region (b, c), sometimes called the 
" Atlantic Slope," corresponds nearly in average width 
with the low and flat plain (a, b), and is characterised 
by hills of moderate height, contrasting strongly, in 
their rounded shape and altitude, with the long, 
steep, and lofty parallel ridges of the Alleghany 
mountains. The out-crop of the strata in these 
ridges, like the two belts of hypogene and newer 
rocks (a, B, and B,c), above alluded to, when laid 
down on a geological map, exhibit long stripes of 
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different coloon, r unning in a X. E. and S. W. 
direction, in the same way as the lias, cbaUc, and 
other secondary fonuatione in the middle and eastern 
half of England. 

The narrow and parallel zonee of the Appalachians 
here mentioned consiat of strata, folded into a 3uc- 
CPfeion of convex and concave flexures, subsequently 
laid open by denudation. The component rocks are 
of great tKickncss, all referable to the Silorian, 
Devonian, and Carboniferous formations. There is 
no principal or central axis, as in the Pyrenees and 
many other chains — no nucleus to which all the 
minor ridges confonu ; but the chain consists of many 
nearly criual and |iarallel foldings, having what the 
geologists term an anticlinal and synclinal arrange- 
ment. This gyetem of hills extends, geologically con- 
sidered, from Vermont to Alabama, being more than 
1000 miles long, from 50 to 150 miles broad, and 
varying in height from 2000 to 6000 feet. Sometimes 
the whole assemblage of ridges runs perfectly straight 
for a distance of more than 50 miles, after which 
all of them wheel round together, and take a new 
<IircctioQ, at an angle of 20 or 30 degrees to the 
first. 

Mr. K. C. Taylor hod made considerable pn^reas 
in unrrevclliiig the structure of certain portions of 
this chain, lieforo the commencement of the State 
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Surveys of Vir^nia and Pennsylvania, the former 
conducteil by Professor W, B, Rogers, the latter by 
his brother, Professor H. D. Rogers, both aiJed by 
a numerous corps of assistants. To these elaborate 
and faitiiful surveys we owe the discovery of the clue 
to the general law of structure prevailing throughout 
this important range of mountains, which, however 
simple it may appear when once made out and 
clearly explained, might long have been overlooked, 
amidst so great a mass of complicated details. It 
appears that the bending and fracture of the beds is 
greatest on the south-eastern or Atlantic side of the 
chain, and the strata become less and less disturbed 
as we go westward, until at length they regain their 
original or horizontal position. By reference to the 
section (fig. 5.), it will be seen that on the eastern side, 
or on the ridges and troughs nearest the Atlantic, 
the south-eastern dips predominate, in consequence 
of the beds having been folded back upon them- 
selves, as in i, those on the north-western side of 
each arch liaving been inverted. The next set of 
arches (such as A) are more open, each having its 
western side steepest ; the next (/) opens out still 
more widely, the next (m) still more, and this con- 
tinues until we arrive at the low and level part of 
the Appalachian coal field (d, e). 

In nature, or in a true section, the number of 
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TIk 1 
Older of 1 
man hsre been t 
one and the ■ 
caoie. Their geological date m maamMj wdl 
defined. We mar declare them to bave taken phoc 
after the depodtioa o£ the caihoiureroBS alnrta 
(Xo. 5.), and before the Sinnatxn of the red sand- 
stone (No. 4.). The greateet fBturfniig and dfr- 
nudiog forced hare evidently been exerted on ths 
Bouth-eaetem eide of the ch^n, and it ifl here that 
igneouB or plulonic rocks are obeerred to have 
InTailed the strata, forming i^es, some of which mn 
for Riilea in lines parallel to the miua direction of the 
Appalachian's, or N.S.E and S.S.W. 

Ac<»>rding to the theory of the Professors Rt^era, 
tlie wave-like Bexurcs, above alluded to, are ex- 
plained by supposing the strata, when in a plastic 
■tatc, to have ri^iited on a widely-Ci tended surface of 
fluid lava, and elaatic vapours and gases. The 
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billowj movement of thia subtcrraneaa sea of melted 
matter imparted ita undulationa to the elastic over- 
ly'tag crust, wMch was enabled to retain the new 
shapes thus given to it by the consolidation of the 
li<]uid matter injected into fissures." 

For my own part, I cannot imi^ine any real con- 
nection between the great parallel undulations of the 
rocka and the real waves of a subjacent ocean of 
liquid matter, on which the bent and broken crust 
may once have rested. That there were great lakes 
or fleaa of lava, retained by volcanic heat for ages, in 
a liquid state, beneath the Alleglianies, is highly 
probable, for the simultaneous eruptions of distant 
vents in the Andes leave no doubt of the wide sub- 
terranean oreofi permanently occupied by sheets of 
fluid lava in our own times. It is also consiiitent 
with what we know of the laws governing volcanic 
action to assume that the force o))erated in a linear 
direction, for we see trains of volcanic venta break- 
ing out for hundreds of miles along a straight 
line, and wc behold long paraUel fissures, often filled 
with trap or consolidated lava, holding a straight 
course for great distances through rocks of all ages. 
The causes of this peculiar mode of devclopiucut are 
as yet obscure and unexplained ; but the existence of 
long narrow ranges of mountains, and of great faultij 
• Trune. ofAsa. oi'AiucT. Geo). 1840.2, p. 515 



i 



98 



STRUCTURE AND ORIGIN OF 



IP. IV. 



and vertical Bhifta in the strata prolonged for great 
distances in certain directions, may nil be results of 
the snoio kind of action. It also accordd well with 
established facta to assume that the solid crust 
overlying a region where the subterranean heat ia 
increasing in intensity, becomes gradually upheaved, 
fractured, and distended, the lower part of the newly 
opened fissures )>ccoming filled with fused matter, 
which soon consolidates and crystallizes. These 
uplifting movements may be propagated along narrow 
belts, placed side by side, and may have been in 
progress simultaneously, or in succession, in one 
narrow zone after another. 

^Vlien the expansive force has been locally in 
operation for a long period, in a given district, there 
is a tendency in the subterranean heat to diminiah ; 
— the volcanic cnei^ is spent, and its position is 
transfcn-ed to some new region. Subsidence then 
begins, in consequence of the cooling and shrinking 
of subterranean seas of lava and gaseous matter: and 
the solid strata collapse in obedience to gravity. If 
this contraction take place along narrow and |>nmllel 
ztmes of country, the incumbent flexible strata would 
be forced, in proportion as they were let down, to jwck 
thcmselvca into a smaller space, as they conformed 
to the circumference of a smaller arc. The manner 
in which undulations may be gradually produced in 
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pliant strata by subaidence is illuetrated on n siuoll 
scale by the creeps in coal-mines ; there botti the 
overlying and underlying sliales and cluya sink duwu 
from the celling, or rise up from the floor, and £11 
the galleries which have been left vacant by ttie 
abstraction of the fueL" In like manner the failure 
of support arising from subterranean causes may 
enable the force of gravity, though originally exerted 
vertically, to bend and squeeze the rocks as if they 
liad been subjected to lateral pressure. 

" Eartliquakcs have raia'd to hcuvco tlie bumble vale, 
And giilphs the mountain's luigbt^r tnosB entomb'd, 
And where tb' Atlantic rolls, wide continents have blooai'd." 



In applying these lines to the physical revolutione 
of the territory at present under consideration, we 
must remember tliat the continent which bloomed 
to the eastward, or where the Atlantic now rolls its 
waves (see p. 87.), was anterior to the origin of the 
carboniferous strata which were derived from its 
ruins; whereas the elevation and subsidence supposed 
to have given rise to the Appalachian ridges was sub- 
sequent to the deposition of the coal-measures. But 
all these great movements of oscillation wei-e again 
distinct from the last upheaval which brought up the 
whole region above the level of the sea, laying dry 

* Sue '-ElcmentB it! Geology," by tlie Rathor. Sd cd. 
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the borizoDtal New Bed Sandstone (No. -1. fig. 5.), as 
well OS n great part of, if not all, the Appalachian 
chain. 

The largest amount of denudation is found, as 
might have been expected, ou the south-eastern side 
of the chain, where the force of expansion and con- 
ti-action, of elevation and subsidence, has been 
greatest. The first set of denuding operations may 
have taken place when the strata, including the cta>- 
Iwniferous, were first raised above the sea ; a second> 
when they sank again ; a third, when the Red Sand- ■ 
stone (No. 4.), after it had been thrown down on the 
truncated edges of the older strata, participated In , 
the waste. The great extent of solid materials thua 
removed, must add, in no small degree, to the diffi- 
culty of restoring in imagiualion the successive 
i'hanges which have occurred, and of accounting in a 
satisfactory manner for the origin of this mountain 
chain. 
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October 7. 1841. — TuE steep slopes, as well as the 
summits of the ridges in the anthracite region of 
Pennsylvania, are so densely covered with wood, that 
the surveyors were obliged to climb to the tops v( 
trees, in order to obtain general views of the countrj-, 
and construct a geographical map on the scale of twii 
inches to a mile, on which they laid down the result 
of their geolc^ical observations. Under the trees, 
the ground is covered with the Rkododemhon, Kalmia 
and another evergreen called Sweet Fern { Comptonia 
atplenifoUa), the leaves of which have a very 
agreeable odour, resembling that of our Img-niyrtle 
(^Myrica Gale), but fainter. The leaves are so like 
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those of a fern or Pteris in form, that the miners call ] 
the impreflsions of the fossil Pecopterisj in the coal- 
shales " sweet-fern." 

We found the Gennan langu^e chiefly spoken In 
thia mountainous region, and preached in most of the i 
churches, as at Heading. It is fast degenerating 
into a patois, and it is amusing to see many Ger- I 
manized English words introduced even into the I 
newspapers, such as tunipeih for turnpike, ^eTiSc for 1 
fence, jfauer for flour, or others, such as jaiJ, which I 
have been adopted without alteration. 

From the Lehigh Summit Mine, we descended for J 
nine miles on a railway impelled by our own weight, J 
in a small car, at the rate of twenty miles an hour. 1 
A man sat in front checking our speed by a drag oa * 
the steeper declivities, and oiling the wlieels without I 
stopping. The coal is let down by the siune railroad^ J 
sixty mules being employed to draw up the emptj 1 
cars every day. In the evening the mules themsetvea J 
are sent down standing four abreast, and feedinfjj 
out of mangers the whole way. We saw them starfe] 
iu a long train of waggons, and were told, that t 
completely do they acquire the notion that it''i8 their ■I 
business through life to pidl weights up hill, and ride \ 
down at theii- ease, that if any of them arc afterwards 1 
taken away from the mine and set to other occupor* J 
tions, they willingly drag heavy loads up steep aa-, 1 
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cenfB, but obBtinately refuse to pull any vehicle down 
IitJl, coming to a dead halt at the commencemcQt of 
the slightest slope. 

The general effect of the long unbroken Bummita 
of the ridges of the Alleghany Mountains is very 
monotonous and unpicturesque : but the scenery ia 
beautiiid, where we meet occasionally with a trans- 
verse gorge through which a large river escapes. 
After visiting the Beaver Meadow coal field, we left 
the mountains by one of these openings, called the 
Lehigh Gap, wooded on both sides, and almost filled 
up by the Lehigh River, a branch of the Delaware, 
the banks of wliich we now followed to Trenton in 
New Jersey. 

On our way, we heard much of a. disastrous flood 
which occurred last spring on the melting of the 
snow, and swept away aeveral bridges, causing the 
loss of many lives. I observed the trees on the right 
bank of the Delaware at an elevation of about twenty- 
four feet above the present surface of the river, witli 
their bark worn through by the sheets of iee whJcli 
had been driven against them. The canal was en- 
tirely filled up with gravel and large stones to the 
level of the towing path, twenty feet above the jire- 
sent level of the stream, which appeared to me to be 
only explicable by supposing the stones to have been 
frozen into and carriwl by the floating ico. 
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Oct. 11. — Beaching Trenton, the capital of New 
Jersey, late in the evening, wc found the town in all 
the bustle of a general election. A new governor and 
representatives for the State legislature were to be 
chosen. As parties are nearly balanced, and the 
suffrage universal, the good order maintained waa 
highly creditable. Processions, called " parades," 
were perambulating the streets headed by bands of 
muetc, and carrying transparencies with lights In 
them, in which the names of different counties, and 
mottoes, such as Union, Liberty, and Equality, were 
conspicuously inscribed. Occasionally a man called 
out with a stentorian voice, "The ticket, the whole 
ticket, and nothing but the ticket," which waa fol- 
lowed by a loud English hurra, while at intervale a 
single blow was stntck on a great drum, as if to 
imitate the firing of a gun. On their tickets were 
printed the names of the governor, officers, and mem- 
bers for whom the committee of each party had de- 
termined to vote. 

The next day on our return to Philadelphia, we 
found that city also in the ferment of an election, 
bands of music being placed in open carriages, each 
drawn by four horses, and each horse decorated with 
a flag, attached to its shoulder, which has a gay efiect. 
All day a great bell tolls at the State house, to re- 
mind the electors of their duties. It sounded like a 
funeral ; and on my inquiring of a bystander what it 
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meant) one of the democratic party answered, " It is 
the knell of the whigs." In their popular addreeseg, 
Bome candidates aak the people whether they will 
vote for the whigs who will lay on new taxes. As it 
IB well known, that such taxes must be imposed, if 
the dividends on the State bonds arc to be paid, 
these popular appeals are ominous. The rapid fall in 
the value of State securities shows that the public 
generally have no confidence that the majority of the 
electors will be- proof against the insidious arts of 
these demagogues. 

Oct. 14. — We came from Philadelphia by Kew 
York to Boston, 300 miles, without fatigue in twenty- 
four hours, by railway and steam-boat, havhig spent 
three hours in an hotel at New York, and sleeping 
soundly for six hours in the cabin of a commodious 
steam-ship as we passed through Long Island Sound. 
The economy of time in travelling here is truly ad- 
mirable. On getting out of the cars in the morning, 
we were ushered into a 8i>acious sahwu, where with 
200 others we sat down to breakfast, and learnt with 
surprise, that, while thus agreeably employed, we had 
been carried rapidly in a large ferry-boat without 
perceiving any motion across a broad estuaiy to Pro- 
vidence in the State of Rhode Island. 

Many trees in New Jersey, Connecticut, and 
Massachusetts, have now begun to assume their 
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autamnal tints, egpeciiUly the maples, while the 
oaks retain their virid green colour. I can only 
compare the brightne^ of the faded leaves, scarlet, 
purple, and yellow, to that of tulips. It is now the 
Indiaa summer, a season of warm sunny weather, 
whieh often succeeds to the first frost and raiu, a 
time which the Indians employed in hunting and 
laying up a store of game for the winter. 

Boston, Oct. 14. to Dec. 3. 1841. — It is fortunate 
that Boston Is at once a fiourishing commercial port, 
and the seat of the best endowed university in 
America, for Cambridge, where Harvard College is 
situated, is so near, that it may be considered as a 
suburb of the metropolis. The medical lectures, 
indeed, are delivered in the city, where the great 
hospitals are at hand. The mingling of the pro- 
fessors, both literary and scientific, with the eminent 
lawyers, clergymen, physicians, and principal mer- 
chants of the place, forma a society of a superior 
kind ; an<l to these may be added several persons, 
who, having inherited ample fortunes, have 8acees&< 
fully devoted their lives to original researches in 
history, and other departments. It is also a po- 
litical advantage of no small moment tliat the le^s- 
lature assembles here, as its menibere, consisting in 
gi-eat part of small proprietors farming their own 
land, are thus brought into contact with a com- 
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mumty in a very advanced state of clvilisatioa, eo 
that they are under the immediate check of nn 
enlightened public opinion. It is far more usual to 
place the capital, as it is called, in the centre of the 
State, often in some small village or town of no 
importance, and selected from mere geographical 
considc ration B, which might well be disregarded in a 
ootmtry enjoying such locomotive facilities. An 
immense eacrificc is then required from those men of 
independent fortune who, for patriotic motivce, must 
leave the best society of a large city, to spend the 
winter in some remote spot in the discharge of 
public duties. 

I had been invited when in England by Mr. 
Lowell, trustee and director of a richly endowed 
literary and scientific institution tu this city, to de- 
liver a course of twelve lectures on geology duriug 
the present autumn. According to the conditions of 
the bequest, the public have gratuitous admission to 
these lectures ; but by several judicious restrictions, 
such as roquiring applications for tickets to be made 
some weeks before, and compliance with other rules, 
the trustee has obviated much of the inconvenience 
arising from this privilege, for it is well known that 
a class which pays nothing is irregular and careless 
in its attendance. As the number of tickets granted 
for my lectiu^e amounted to 4500, and the class 
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usuaUy attending consisted of more than 3000 per- 
BODS, it was necessary to divide them into two eete, 
and repeat to one of them the next afternoon the 
lecture delivered on the preceding evening. It is by 
no means uncommon for professors who have not 
the attraction of novelty, or the advantage which I 
bappcned to enjoy, of coming from a great distance, 
to command audiences in this institution as numerous 
as that above alluded to. The subjects of their dis- 
courses are various, such as natural history, che- 
mistry, the fine arts, natural theology, and many 
others- Among my hearers were persons of both sexest 
of every station in society, from the most affluent and 
eminent in the various learned professions to the 
humblest mechanics, all well dressed and observing 
the utmost decorum. 

The theatres were never in high favour here, and 
moat of tliem have been turned to various secular 
and ecclesiastical uses, and among others into lecture 
rooms, to which many of the public resort for arouse- 
uient as they might formerly have done to a play, 
after the labours of the day are over. If the selec* 
tion of teacliers be Jn good hands, institutions of this 
kind cannot fail to exert a powerful influence in im- 
proving the taste and intellectual condition of the 
peoi)]c, especially where college is quitted at an 
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early age for the busineeB of active life, and where 
there is always danger in a commercial community 
that the desire of money-making may be carried to 
exceae. It is, moreover, peculiarly desirable in a de- 
mocratic state, where the public mind is apt to be 
exclusively absorbed in politics, and In a coimtry 
where the free competition of rival sects has a ten- 
dency to produce not indiHe recti sm, aa some at home 
may be disposed to think, but too much excitement 
in religious matters. 

We are informed by Mr. Everett, late governor of 
Massachusetts (since minister of the U. S. in Eng- 
land), that before the existence of the Lowell Found- 
ation, twenty-six conraes of lectures were delivered 
in Boston, without including those wliich consisted 
of leas than eight lectures, and these conraee were at- 
tended in the aggregate by about 13,500 persons. 
But notwithstanding the popularity of this form of 
instruction, the means of the literary and scientific 
institutions of the city were wholly inade<|uate to 
hold out a liberal and certain reward to men of talent 
and learning. There were some few instancea of 
continuous courses delivered by men of eminence ; but 
the task more commonly devolved upon individuals 
who cultivated the art of speaking merely to become 
the vehicles of second-hand information, and who 
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were not entitled to epeak with autbority, and froai 
the fulnesi of their own knowledge.* 

Tlie rich who hare had a liberal edncatioii, who 
know how to select the beet books, and can afford 
to |(un:haae them, who can retreat into the qiuet of 
(heir librai^ea from the noise of their children, and, 
if ihf.y please, obtain the aid of private tuition, may 
d'ntbt the utility of public lectures on the fine arts, 
hintory, and the physical sciences. But oral in- 
struction is, in fact, the only means by which the 
great mass of the middling and lower classes can 
have tboir thoughts turned to these subjects, and it 
i» the fault of the higher classes if the information 
they receive be unsound, and if the business of the 
teacher be not held in high honour. The whole 
body of the clergy in every country, and, under 
{wpular forms of government, the leading politicians, 
have been in all ages convinced that they must avail 
themselves of this method of teaching, if they would 
inlluencu both high and low. Iso theological dogma 
is BO abstruse, no doctrine of political economy or 
legislative science so diificult, as to be deemed imfif: 
to be preached from the pulpit, or inculcated on the 
hustings. The invention of printing, followed by 
the rujiid and general dispersion of the cheap daily 
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newspaper, or the religions tract, have been by no 
means permitted to supersede the instrumentality of 
oral tcacbiDg, and the powerful sympathy and ex- 
citement created by congregated numbers. If the 
lending patrons and cultivators of literature nnd 
physical science neglect this ready and efficacious 
means of interesting the multitude in their pursuits, 
they are wanting to themselves, and have no right to 
complcun of the apathy or indifference of the public. 
To obtain the services of eminent men engaged in 
original researches, for the delivery of systematic 
courses of lectures, is impossible without the com- 
mand of much larger funds than ore usually devoted 
to this object. When it is stated that the foes at 
the Lowell Institute at Boston are on a scale more 
than three times higher than the remuneration 
awarded to the best literary and scientific public 
lecturers in London, it will at first be thought hope- 
less to endeavour to carry similar plans into exe- 
cution in other hu-ge cities, whether at home or in 
the United States. In reality, however, the sum 
bequeathed by the late Mr. John Lowell for his 
foundation, though munificent, was by no means 
enormous, not much exceeding 70,000/., which, ac- 
cording to the usual fate awaiting donations for 
educational objects, would have been all swallowed 
up tu the erection of costly buildings, afiter which 
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ground, and in the erection of that part of University 
Collie, London, the exterior of which is nearly 
complete, exceeded 100,000/,, one-third of which wa« 
spent on the portico and dome, or the purely orna- 
mental, the rooms under tlie dome having remained 
useless, and not even fitted up at the expiration of 
fifteen years. When the professor of chemistry 
enquired for the chimney of his laboratory, he was 
informed that there was none, and to remove the 
defect, a flue was run up which encroached on a 
handsome staircase, and destroyed the symmetry of 
the architect's design. Still greater was the dismay 
of the anatomical profeaeor on learning that hia lecture 
room was to confoim to the classical model of an 
ancient theatre, designed for the recitation of Greek 
plays. Sir Charles Bell remarked that an anatomical 
theatre, to be perfect, should approach as nearly as 
possible to the shape of a well, that every student 
might look down and see distinctly thesubject under 
demonstraUon. At a considerable cost the room was 
altered, so as to serve the ends for which it waa 
wanted. 

The liberal aums contributed by the public for 
the foundation of a rival college were expended in 
like manner long before the academical body came 
into existence. When the professor of chemistry at 
King's College asked for hia laboratory, he was told 
it had been entirely forgotten in the plan, but that he 
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their advancement, than the noble architectural mo- 
uuraente which they and their kindred tribca erected. 
" Architecture," he observes, " is a sensual gratifi- 
cation, and addressee itself to the eye ; it is the form 
in which the resources of a scmi-civiliaed people arc 
most likely to be lavished." • 

Mr. John Lowell, a native of Massachusetts, after 
having carefully studied the educational establish- 
ments of bis own country, visited London in 1833, 
and having sojourned there some months, paying a 
visit to the University of Cambridge and other 
places, he pursued his travels in the hope of ex- 
ploring India and China. On his way he passed 
through Egypt, where, being attacked, while en- 
gaged in making a collection of antiquities, by an 
intermittent fever, of which he soon afterwards died, 
he drew up his last will in 1835, amidst the ruins 
of Thebes, leaving half of his noble fortune for the 
foundation of a Literary Listitute in his native city. 
It has already appeared how admirably he appre- 
ciated the exact point of " semi-civilisation " which 
the Anglo-Saxon race had then att^ed on both 
sides of the Atlantic. 

I spent an agreeable day at Cambridge, visiting 

several of the professors at Hai-vard University, and 

hearing one of them, Henry Ware, author of " The 

• Conquest of Mexico, vol. i. p. 135, 
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Christum Character," a work reprinted, and much 
read in England, preach a. sermon in the Collie 
Chapel. Hifi text, " Thou shalt love thy neighbour 
as thyself," led Mm to treat of self-love, and to ex- 
plain how this natural passion might be indulged to 
any extent, provided, in obedience to the divine com- 
mandment, our love for others increases in the like 
ratio. I heard afterwarda, with great regret, of the 
death of this able and amiable man. 

lu the Blind Asylum I saw Laura Bridgman, now 
in her twelfth year. At the age of two she lost her 
sight and hearing by a severe illness, but although 
(leaf, dumb, and blind, her mind has been so advanced 
by the method of instruction piu^uetl by Dr. Howe, 
that ehc shows more intelligence and quickness of 
feeling than many girls of the same age who are in 
full posseaaioa of all their senses. The excellent re- 
ports of Dr. Howe, on the gradual development of 
her mind, have been long before the public, and have 
recently been cited by Mr. Dickens, together with 
some judicious observations of his own. Perhaps no 
one of the cases of a somewhat analogous nature, on 
which Diigald Stewart and others have philosophised, 
has furnished so many new and valuable facts illus- 
trating the extent to which all intellectual develop- 
ment is dependent on the instrumentality of the 
ecnecs in discerniug external objects, and, at the same 
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time, in how eraall a degree the relative acuteness of 
the organs of eeose determine the moral and intel- 
lectual superiority of the individual. 

Nov. 1 5. — "Went twenty-Bix miles to the north of 
Boston, by an excellent railway, to the manufactur- 
ing town of Lowell, which hiia sprung up entirely in 
the last gixteen years, and now contains about 20,000 
inhabitants. The mills are remarkably clean, and 
well warmed, and almost all for making cotton and 
woollen goods, which are exported to the West. The 
young women from the age of eighteen to twenty- 
five, who attend to the s])inning- wheels, are good- 
looking and neatly dressed, chiefly the daughters of 
New England farmers, sometimes of the poorer 
clergy. They belong, therefore, to a very diflerent 
class from our manufacturing population, and after 
remaining a few years in the factory, retiun to ihelr 
homes, and usually marry. We are told that, to 
work in these factories is considered far more eligible 
for a young woman than domestic Ber\*ice, as they can 
save more, and have atatetl hours of work (twelve 
hours n day I), after which they are at liberty. Their 
moral character stan<l3 very high, and a girl is paid 
off, if the least doubt exists on that point. Boarding- 
houBCB, usually kept by widows, are attached to each 
mill,«in which the operatives are required to boanl; 
the men and women being separate. This regard for 
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tho welfare and condnct of tlie work-people when 
they are not on actual duty la compamtively rare in 
Kngland, where the greater supply of labour would 
render euch interference and kind euperintendance 
much more pmcticable. Still we coiiM not ex- 
pect that the results would be equally satisfactory 
with us, on account of the lower grade of the 
operatives, and the ignorance of the lower classes 
in England. In regard to the order, dress, and 
cicnnliness of the people, these merits are also exem- 
plified in the rural districts of Lancasliire, and it in 
usually in our large towns alone, that the work 
jKople are unhealthy and squalid, cepecially where 
a number of the poor Irish live crowded together 
in bad dwellings. 

The factories at Lowell are not only on a great 
scale, but have been so managed as to yield high 
profits, a fact which should be impressed on the mind 
of every foreigner who visits them, leat, after admiring 
the gentility of manner and drees of the women and 
men employed, he should go away with the idea 
that he had been seeing a model mill, or a set of 
gentlemen and Ijidies, playing at factory for their 
amusement. There are few children employed, and 
those under fifteen are compelled by law to go to 
school three months in the year, under penalty of 
a heavy fine. If this regulation is infringed, in- 
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formere are not wanting, for there is a strong 
eympathj in the public mind with all nets of the 
legislature, enforcing education. The Boetoniaas 
auhmit to pay annually for public instruction in their 
city alone, the sum of 30,000/, sterling, which is 
about equal to the parliamentary grant of this year 
(1841) for the whole of England, while the sura 
raised for free schools in the state this year, by 
taxes for wages of teachers, and their board, and 
exclu^ve of funds for building, exceeds lOO.OOOA 
sterling. 

The law ordains, that every district containing 
fifty families shall maintain one school, for the 
support of which the inhabitants are required to tax 
themscWcs, and to ap])oint committees annually for 
managing the funds, and choosing their own school- 
maatcrs. The Bible is allowed to be read in all, and 
is actually read in nearly all the schools ; but the 
law prohibits the use of books " calculated to favour 
the tenets of any particular sect of Christians." 
Parents and guardians are expected to teach their 
own children, or to procure tbcm to be taught, what 
they believe to be religious truth, and fur this 
purpose, besides family worship and the pulpit, there 
arc Sunday-schools, The system works well among 
this church-building and church^oing population. 

As there is no other region in Anglo-saxondom, 
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colonizers of the West — ^ealisrnnahttlo, by the rapi- 
dity of wboBe multiplication and pn^resa in civiliza- 
tion the future proepects of the whole confederacy of I 
republics will be mainly detennined. 

During our etay at Boston the citizens gave a \ 
splendid ball to the Prince de' Joinville, and tiie Maytw | 
politely sent us tickets of invitation, which gave i 
an opportunity of satisfying myself that foreigner* I 
have not eaid too much of the beauty of tbe yoni^ J 
American ladies. In general I wtis so much occur* ] 
pied with my lectures, or in coRminnicating to the 1 
Geological Society of London some of the results of I 
my observations during my late tour, that I had no I 
time to cuter into society, or to accept the bospitali- 
tiCB of the inhabitants. As goon as it was understood 
that I wished to live quietly, all pressing invitations 
were politely abstained from until I had finished my 
course of lectures ; and afterwards, when I fonnd it 
necessary to decline a, large number of them, no ■ 
offence was taken. 

The twenty-fifth of November was appointeA I 
by tbe Governor of the State to be what ie here I 
called Thanksgiving-Day — an institution as old aa the | 
times of the Pilgrim Fathers, one day in the yeaff I 
being set Dpnrt for thanksgiving for the mercies of J 
the past year. As a festival it stands very much in 
the place of Christmas Day as kept in England and I 
Germany, being always in the winter, and every body I 
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going to churcli in the morning and meeting in large 
family parties in tlie evening. To one of these we 
were moat kindly welcomed ; and the reception whicli 
we met with here and in the few families to which 
we had letters of introduction, made us entirely forget 
that we were foreignere. Several of ournewacquiunt- 
ances indeed hitd travelled Jn England and on the 
Continent, and were In constant correspondence with 
our own literary and scientific friends, ao that we were 
always hearing from them some personal news of those 
with whom we were most inUmatc in Em-ope, and we 
often reflected with surprise in how many parts of 
England we should have felt less at home. 

I remember an eminent English writer once Baying 
ia me, when he had just read a recently-published 
book on the United States, " I wonder the author 
went ao far to see disagreeable people, when there 
are so many of them at home." It would certainly 
be strange if persons of refined habits, even without 
being fastidious, who travel to see life, and think it 
their duty, with a view of studying character, to 
associate indiscriminately with all kinds of i>eopIe, 
visiting the first strangers who ask them to their 
bouses, and choosing their companions without re- 
ference to congeniality of taste, pursuits, manners, or 
opinions, did not find society in their own or any 
other country in the world intolerable. 
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CHAPTER VI. 

Pall of *iiotc and deigh-drieing at Boiton. — Jomtuy to New- ' 

harett Ichthyolito of Durham, ConntcUcvl. — Age of Ited 1 

Saudilime. — Income offarmtr». — BalHmore. — Washington, J 
— National Museum. — Natural im/iedimentt to the growth of ] 
Wiuhingion. — ITS^ chiiten for the cnpilal. — Richmond, 
Virginia. — Effects of iilaire-labovr. — 2mio Begina on Ck« 
Atlojttic Border, oceapied by Tertian/ itraia. — Infusorial bed 
at Richmond. — Afiocene Shells and Corali in the Clifft of I 
the James Riper compared with Fossils of the EuropeiHt 
Crag and Faluns. — Analogy of farmt and difference ^ ' 
specie*. — Proportion of tpeciea. — Commencement of the 
preient Qeographieal distribution of MtAlusca. 



Nov. 29. 1841. — Althocgh we were in tlie lati- 
tude of Rome, nnd there were no mountnina near us, 
we had a heavy fall of snow at Boston thla day, fol- 
lowed by bright sunshine and hard frost. It was 
a cheerful scene to see the sleighs gliding noiaeleealy 
about the streets, and to hear the bells, tied to the I 
horeca' beads, warning the passer-by of their swift J 
approach. As it was now the best season to geo- 
logise in the southern States, I determined to make ] 
a ilightin that direction; and we had gone no farther ] 
than Ncwhavcn before wo found that all the enow , 
had disappeai-ed. I accordingly took the opportunity 
when there of making a geological excursion, with 
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Mr. Silliinan, jun.. Professor Hubbard, and Mr. 
Whelpley, to examine the red sandstooe strata, con- 
toning Iclithy elites, by the side of a small waterfall 
at Middle5eld, one mile from Durham, in Connecticut. 
The remains of fish occur in a fine-gramed slaty 
sandstone, black and bituminous, about six feet thick, 
which alternates with a coarse conglomerate, some of 
the quartz pebbles being two or three inches in dia- 
meter. Small fragments of fossil wood and a ripple- 
marked surface were observed in some of the strata 
near the fossil-fish. This sandstone is newer than 
the coal, but we have not yet sufficient data to i>ro- 
nounce very decidedly on its true age. The foot- 
steps of numerous species of birds afford no indication, 
because in Europe we have as yet no traces of birds 
in rocks of such high antiquity, and consequently 
no corresponding term of comparison. As to the 
fish, they have most of them becu referred to the 
genua Paleoniicus, and Imve been supposed, therefore, 
by anal<^y, to imply that the Connecticut deposit is 
of the age of the Magnesian limestone (Lower New 
Red or Permian Group of Europe). But Mr, Red- 
field has expressed some doubt whether these Ameri- 
can fossils might not constitute a new, though allied 
genus, having the scales, and apparently the vertebra;, 
prolonged to a more limited extent into the upper 
lobe of the tail than in the European species. In 
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the Linguagc of M. Agassiz, they arc lesa hetero- 
cercal tlian tlie European Poleonigcus, aad, tlierefore, 
leas cloaely related to that type which ie univcnal ia 
the more ancient or paleozoic formations. Sir P. 
Egerton, who confirms the&e remarks of Mr. RedGeld, 
and adds other distinctions, such aa the strong and 
conical teeth, and the smallnesa of tlie oral aperture, 
informs mc that in the five or six distinct species ob- 
tained by me from Durham, Connecticut, he finila the 
scales to be smoother than in the Paleonisciof the Mag- 
□esian limestone ; for the latter have their scales more ] 
or lesta striated and serrated on the posterior mai^ina. 
The American fossils approximate in the charocto: 
above alluded to, or in having smooth scales, to tbe 
coal-measure species, eo that the evidence derived 
from Ichthyology is very conflicting. Prcfeseor H. 
D, Rogers infers from his brother's discovery in Vir- 
ginia of shells in this formation, referred to the Pbsi' 
donia Keuperi, a characteristic species of the Euro- 
pean Trias, that the Connecticut sandstone belongs . 
to the Upper New Red or Triassic system. 

In the neigh boiu-hood of Durham we leamt J 
that a Biiow-atonn, which occurred there in the first j 
week of October, had seriously injured the woods, 
weighiug down the boughs then in full leaf, andi J 
snapping ofi" the leading shoots. For the first tima 
in the United States I heard great concern espreesed | 
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for the damage euBtaiQed by the timber, wliich is 
b^linning to grow scarce in New Englaacl, where 
coal is dear. 

The valley of the Connecticut presents a pleasing 
picture of a rural population, where there is neither 
poverty nor great wealth. I was told by well-in- 
formed persons, that if the land and stock of the 
fanners or small proprietors were sold off and invested 
in securities giving aix per cent, interest, their average 
incomes would not exceed more than from 60/. to 
1201. a year. An old gentleman who lately re-visited 
Durham, his native place, after an absence of twenty- 
five years, told me that in this interval the large 
families, the equal subdivision of the paternal estates 
among children, and the efforts matle for the outfit of 
sons migrating to the West, had sensibly lowered the 
fortunes of the Connecticut yeomanry, so that they 
were reduced nearer to the condition of labourers 
than when he left them. 

Pursuing my course southwards, I found that the 
snow-storm had been less heavy at New York, still 
less at Philadelphia, and after crossing the Susque- 
hanna (Dec. 13.) tlie weather began to resemble that 
of an English spring. In the suburbs of Baltimore, 
the locomotive engines being detached, our cars were 
drawn by horses on a railway into the middle of the 
town. Maryland was the first slave state we had 
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visited ; aud at Bnltiniorc wc were reminded for the 
first time of the poorer inhabitantB of a Im^ European 
city by the mean dwellings and dress of some of the 
kbouring class, both coloured and white. 

At Washington I was shown the newly-founded 
uatiooal niuseuni, in which the objects of natural 
history aud other treasures collected during the late 
voyage of discovery to the Antarctic regions, the South 
Haas, and CoUfumia, are deposited. Such a national 
repository would be invaluable at Philadelphia, New 
York, or Boston, but here there is no university, no 
chisses of students in science or Uterature, no philo- 
sophical societies, no people who seem to have any • 
leisure. The members of Congress rarely have towa 
I'esidencea in this place, but, leaving their families in 
large cities, where they may enjoy more refined 
society, they live here In boarding-houses until their 
))olitiC!d duties and the session ore over. If the most 
eminent legislators and statesmen, the lawyers of the 
supreme courts, and the foreign ombassatlors, had all 
been aasembled liere for a great part of the year with 
their families, in a wealthy and flourishing metropolis, 
the social and political results of a great centre of in- 
fluence and authority could not have failed to be 
most beneficial. Circumstances purely accidental, 
and not the Intentional jealousy of the democracy, 
have checked the growth of the capital, and deprived 
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it of the constitutional ascendency which it might 
otherwise have exerted. Congress first assembled in 
Philadelphia, where the declaration of independence 
was wgned ; but after the close of the revolutionary 
war in June, 1783, a party of the disbanded army 
marched to that city to demand their arrears of pay, 
and surrounded the building in which tlie representa- 
tives of the people were sitting, with fixed bayonets 
for about three hours. This alarm caused them to 
adjourn and meet at Princeton, New Jersey, and 
afterwards to seek some other permanent seat of 
government. But for tlus untoward eveut, Phila- 
delphia might have remained the federal metropolis, 
and in that case would certainly have lifted up her 
head above other cities in the New World — 

" Quanldm lentu solent inter vibiiraii cuprcsai." 

General Washington b swd to have selected the 
present site of the capital as the most central spot on 
the Atlantic border, being midway between JVIaine 
and Florida, and being also at the head of the na- 
vigation of a great river. He had observed that all 
the other principal cities eastward of the jVlIeghany 
moimtwDS had sprung up on similar sites ; but un- 
fortunately the estuary of the Potomac is ao long 
and winding, that to ascend from its mouth to 
Washington is said often to take a vessel as long aa 
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to erosB fntn IdTopool to tlie mouth of iLe rirer. 
Bad Annapolis, wbicb is on^ tUitj milee ttwrtnt, 
been cfaoacB aa (he capital, it is beliend Ami it 
wndd, tn tfaia, ham eottaincd 100,000 inhafattaDt& 

We wtre pRsent at an "™'i***«f ddiate in tlK 
Hooee of BcfireaeiuatiTes, on the psopoaed protectrre 
tni^ and a discwian in the senate on " Wajn aad 
Mains," both canied on with great oider and 
dgc MuMi . After being presented to the President, 
and viaitiDg sereral perswis to wbom we had kttei^ 
we were warned b^ a alight sprinkling of snow that 
it waa time to deport and migrate farther sonth- 
warda. Crowing the Potomac, tberefore, I pro- 
ceeded to Bichmood, in Virginia, where I reaolTed 
to sail down the James Birer, in oidtf to examine 
the geology of the tertiary etrata on it^ ehore& 

On entering the statk>Q-houK of a railwar which 
was to carry os to odt place of embarkation, we 
foimd a rooa with ooly two chairs in it. One of 
these was occupied by a reepectable-lookiiig woman, 
who immediately rose, intending to give it up to me, 
an act betraying that she was EagJah, and newly- 
acrived, as an American gentleman, eren if already 
seated, would have felt it necessary to rise and ofl^ 
the chair to any woman, whether mistress or maid, 
and she, as a matter of coarse, would have accepted 
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the profiered aeat After I had gone out, she told 
my wife that she and her husband had cooie a few 
months before from Ilertfordsliire, hoping to get 
work in Virginia, but she had discovered that there 
was no room here for poor white people, who were 
despised by the very negroes ii' they laboured with 
their own hande. She had found herself looked 
down upon, even for carrying her own child, for 
they said she ought to hire a black nurse. These 
poor emigrants were now anxious to settle in some 
free state. 

Ab another exempliiicatiDn of the impediments to 
improvement existing here, I was told that a New 
England ^;riculturi8t bad bought a farm on the 
south side of the James river, sold off all the slaves, 
and introduced Irish labourers, being persuaded that 
their scrvicea would prove more economical than 
slave-labour. The scheme was answering well, till, by 
the end of the third year, the Irish became very much 
dissatisfied with tlieir position, feeling degraded by 
losing the respect of the whites, and being exposed 
to the contempt of the surrounding n^roes. They 
had, in fact, lowered themselves by the habitual 
performance of offices whicb, south of the Potomac, 
are assigned to hereditary bondsmen. 
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MiOCCXE TCKTIAKT StBATA. Ot TiBKIXU. 

We Imvc ilFcady sees Uwt between tW hilly 
eoantry wad the Allaotic tkae oocim im At Cwitmi 
tiutta, ft low uid narir Inrd n^iiM (a,% Qg. fi. 
p. 92. >, occapied priiici|Mllj- by beds of nad, ch7« 
sad Nud of tbe OfiVuxoas and tertiarj (ammtiam. 
Maelnre, ia 1817, in his wofk oo getdogy, bod 
down with no Bnnll aocmcr on a coloured nap 
tbe geaerU limite of Uua great ptun, u>d of tlw 
gnuitic dUtiict lying Inunedmelj to tbe westward. 
He ftW pointed oat that at tbe janctioD of tbeee 
great geolo^cal prorinces (A, B, and B,C, fig. 5,), j 
at the point h, aa indicated in tbe eeetion, almost all 
the great rivers descend euddeoly bj falls or rapida 
of moderate height, as the Delaware at Trenton, 
the SclmjIkiU near Philadelphia, the Potomac near 
Waabiugton, the James river at Bichmond, Virginia, 
the Savaiuial] at Augusta in Geoi^ia, and many others. 
At these points, therefore, the navigation ie stopped, 
and a great many lai^e cities have sprung up 
prucLHely ut this limit, so that the line which marks 
the wcitteni Ixiundary of the tertiary, and the eaatem j 
(if the granitic region, is one of no small geolc^ical, j 
gOOgrupliiciLl, and ]>olitical interest. 

The general elevation of the great plain does not J 
exceed a hundred feet, although eometimes con- 
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aiderebly higher. Its width in the middle and 
Bouthcrn states is very commonly from 100 to 150 
, miles. The tide, except in the more Bouthcm states, 
flows entirely across it, and the rivers intersecting 
it form large estuaries, which may have been due 
to the facihty with which tbe incoherent materials 
of the cliffs were undermined and swept away, a 
process of waste which is still going on. 

Throughout the greater part of the Atlantic plain, 
the cretaceous rocks, if present, are concealed by 
the overlying tertiary deposits, which consist cliiefly 
of Miocene strata, extending from Delaware bay 
to the Cape Fear river, and occupying portions of 
Delaware, Maryland, Vii^jinia, and North Carohna, 
an area about 400 miles long from nortli to soutli, 
and varying in breadth from 10 to 70 miles. There 
are, besides, some patches of the Miocene form- 
ation in South Carolina and Georgia, where the 
Eocene or older tertiary deposits predominate almost 
exclusively. 

I began my examination of these tertiary strata 
in the suburbs of Richmond, Vir^nia, where I eaw 
in Sbockoe creek some Eocene marls with charac- 
teristic shells, on which reposed Miocene red clay 
and sand. Between the two formations a remark- 
able bed of yellow siliceous clay intervenes, from 
twelve to twenty-five feet thick, marked on the 
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surface by a baod of meagre vegetation. This clay 
was found by Profeeaor W. B. Kogere to be en- 
tirely compOBcd of the siliceous cases of Infusorife, 
ao minute as only to be detected by a powerful 
microscope, and yet exhibiting distinct specific 
characters, enabling us to refer them to the Miocene 
period. 

Going down the James river about twenty miles 
below Richmond, I found, at a place called City 
Point, on the right bank, a cliff thirty feet high, 
in which yellow and white sands appear, with shells 
very analogous to those of the Suffolk crag, and 
referable to the same age ; resting on Eocene marl 
and green earth. Several miles lower, at Evei^reen, 
I collected abundance of shells in the upper or 
Miocene formation, with gi-eat numbers of an At/arte, 
resembling one of the commonest kinds of tbe 
Suffolk crag, and accompanied by the teeth of sharks, 
and bones of cetucea. Landing then at Cog^n'a 
Point, sevei-al miles farther eastwanl on the Vii^i&ian 
shore, I was conducted by Mr. Kufllin, son of the 
editor of the Farmer's Kegister, to a locality where 
sliell-oiarl is procured and used for improving light 
soiU, just as in Suffolk and on the Loire, strata of 
tbe same nge, called cra^ and falun, have fur cen- 
turies afforded a fertilizing mixture. 

Ilcre, and at Evergreen before mentioned, lai^ 
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flattened masaes several feet wide, of a lamolliform 
coral resembling an Aitnea, were lying on the beach, 
washed out of the Miocene marls. The species has 
l)een called by Mr, Lonadale Columnaria sexradiata, 
and differs from the genus Astnea, as defined by 
Ehrcnberg, in the stars not being eubdivicled. 

All the planters in this part of Virginia, to whose 
houses I went without letters of introduction, 
received me most politely and hospitably. To be 
an Englishman engt^ed in scientific pursuits was 
a BufUcient passport, and their servants, horses, and 
carriogeB, were most liberally placed at my disposal. 

I then crossed to the north side of the James river 
being rowed out at sunrise far from the shore to 
wtut for a steamer. The hour of her arrival being 
somewhat uncertain, we remained for some time in 
the cold, muffled up in our cloaks, in a small boat 
moored to a single wooden pile driven into a shoal, 
with three negroes for our companions. The eitii- 
ation waa desolate in the extreme, both the banks 
of the broad estuary appearing low and distant, and 
OS wild and uninhabitctl as when first discovered 
in 1607, by Captain Smith, before he waa taken 
prisoner, and hie life saved by the Indian maiden 
Pocahontas. At length we gladly hailed the large 
steamer as she came down rapidly towards us, and 
^y luggage was immediately taken charge of by 
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deposits of Europe may be inferred: — first, from 
their poeition, as they overlie the Eocene marls 
containing shells, resembling those of the London 
and Paris basins : — secondly, from the close affinity 
of many of the most abundant species to fossils of the 
crag of Suffolk and the French falune: — thirdly, 
from the projMirtioQ of the fossil shells, identical in 
species with mollusco, now inhabiting the American 
coast, the proportion being about one sixth of the 
whole, or about seventeen per cent, in tlioee com- 
pared by me, for I have been able to identify 23 
out of 147 with living shells. This relation of the 
fossO and recent fauna had already led Mr. Conrad 
and the Profeesors Kogers to the same conclusions, 
and they had correctly called these deposits Miocene. 
Fourthly, the corals, of which I obtained thirteen 
species, agree aU generically with those of the 
Miocene beds of Europe, and some specifically, as 
a limulite, the same as one from the Sufiblk crag, and 
Anlhopfii/llum breve, common in the faluDS of Tou- 
raine. Fifthly, the cetacea also agree generically, 
and the fish in many cases specificjUly, with Euro- 
pean Miocene fossils, and no rcmaliis of reptiles have 
been found on either side of the Atlantic in tliis 
formation. 

AVlien we consider how remarkably the $pecies of 
the Suffolk crag diH'er from the shells of the contcm- 
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poraneoua falmiB of the Loire, the geolog^t will i 
be surprised to leaxii that I have only met with ninQ 
American Miocene sheila, agreeing with fossils of the 
same period in Europe. It is also worthy of notice J 
that tlie shells identified with recent species agree 
with testacea, now liviDg on the western side of the 
Atlantic, sonieof which, ad some kindaof/'«i^ur, a sub- I 
genus of Pyrula, and Gnnthodon, an estuary shell, are | 
forms peculiar to America. In like manner, the foa«l * 
shells found in the Miocene strata of Europe, which 
agree with recent kinds, belong to species inhabiting 
the British seas, the Mediterranean, or the African , 
coast of the Atlantic Hence it follows that at the I 
remote period called Miocene, the seas were not only I 
divided as now into distinct geographical provinces, 1 
bat already that peculiar distribution of the hving I 
mollusca which now exists had begun to previuL I 
This conclusion is remarkable when we recollect that | 
at the geological era alluded to, the fauna was to I 
distinct from the present, that fuur fifths of the speciea I 
now living had not yet come into existence. 

In regard to the climate of the Miocene period it M 
not uninteresting to observe that the fossil shells of ] 
Maryland and Virginia resemble those of Tounune ' 
and Bourdeaux more nearly than the fossils of Suffolk. 
This might have been expected from the nearer cor- 
respondence in latitude ; and it is the presence of such _ 
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genera as Conus, Oliva, Marginella, and Crassatella 
(represented by large apecies), forma belonging to 
warmer seas, which asainiilate the American and 
French depoaits, and contrast both of them with the 
English, where no representatiTes of theae genera 
ai'e met with. Neverthelees, it ia singular that there 
should be so much resemblance between the IVIioccne 
shells of the Loire and Gironde and those of the JamcB 
river and other estuaries in the United States which 
lie ten degrees of latitude farther south than the 
French faluns, the latter being in the 47th, while 
the American strata of the same age are in the 37th 
of north latitude. Tliis circumstance may probably 
be accounted for by curves in the isothermal lines 
similar in their prolongation east and west, to 
those now existing aa pointed out by Humboldt, in 
liis essay on Climate. 
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and, by several repetitions of this moiueuTre, he 
brought us, about nightfall, to a small watering 
station, where there was no ion, but a two-storied 
cottage not far off. 

Here we were made welcome, and aa we had pre- 
Tiously dropped by tlie way all our passengerg except 
two, were furnished with a small room to ourselves, and 
a clean comfortable bed. We soon made a blazing 
wood-fire, and defied the cold, although we could 
see plidnly the white snow on the ground througli 
openings in the implastercd laths of which the wall 
of the house was made. Before morning all the 
snow was melted, and we again proceeded on our 
way through the Pine Barrens. 

Our car, according to the usual construction in 
this country, was in the shape of a long omnibus, 
with the seats ti'ansverse, and a passage down the 
middle, where, to the great relief of the traveller, he 
can stand upright with hie hat on, and walk about, 
warming himself when he pleases at the stove, which 
is in the centre of the car. There is often a private room 
fitted up for the ladies, into which no gentleman can 
intrude, and where they are sometimes supplied with 
rocking-chaire, so eeeential to tlie comfort of the 
Americans, whether at sea or on land, in a fashionable 
drawing-room or in the cabin of a ship. It is sin- 
gular enough that this luxury, after being popular 
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between the towuB of Norfolk and Weldan. We 
traversed several miles of its northern extremity on 
the railway, which is supported on piles. It bears 
the appropriate and very expressive name of the 
" Great Dismal," and is no less than forty miles in 
length from north to south, and twenty-five miles in 
its greatest width from east to west, the northern 
half being situated in Virginia, the southern in 
North Carolina. I observed that the water was ob- 
viously in motion in several places, and the morass 
has somewhat the appearance of a broad inundated 
river-plain, covered with all kinds of aquatic trees 
and shrubs, the soil being as black as in a peat-bog. 
The accumulation of vegetable matter going on here 
in a hot climate, over bo vast an area, is a subject of 
such high geological interest, that I shall relate what 
I learnt of this singular morass. The best account 
yet published of it is given by Mr. Edmund Ruffin, 
the able editor of the Farmer's Register (see vol. iv., 
No. 9. January 7. 1837). 

It is one enormous quagmire, soft and muddy, 
except where the surface is rendered partially firm 
by a covering of vegetables and their matted roots ; 
yet, strange to say, instead of being lower than the 
level of the surrounding country, it is actually higher 
than nearly all the firm and dry land which cn- 
oompasses it, and, to make the anomaly complete, in 
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spite of its BCmi-fluid character, it la higher in th 
interior than towards its margin. 

The only exceptions to both these statements i 
fouml on the western aide, where, for the distance c 
about twelve or fifteen miles, the streams flow fror 
slightly elevated but higher land, and supply aJ 
its abundant and overflowing water. Towards th 
north, the east, and the south, the waters How fron 
the swamp to different rivers, which give abundau 
evidence, by the rate of their descent, that tlie Grea 
Dismal is lugher than tlie surrounding firm ground 
This fact is also confirmed by the meaaureraent 
made in levelling for the raUway from Portsmouti 
to Suffolk, and for two canals cut through differen 
parts of the morass, for the sake of obtaining timbei 
The railway itself, when traversing the Great Disma] 
is literally higher than when on the land som 
miles distant on either side, and is six to seven fee 
higher than where it passes over dry ground, near t' 
Suffolk and Portsmouth. Upon the whole, th 
centre of the morass seems to lie more tlian twelv. 
feet above the flat country round it. If the streara 
which now flow in from the west, had for ages beei 
bringing down black fluid mire, instead of water, ove 
the firm subsoil, we might suppose the ground ao in 
undated to have acquired its present configuration 
Some small ridges, however, of land must httVi 
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wonld be looked for under ordinary circumstances 

In coontriea like Scotland and Ireland, where the 
climate ia damp, and the sammer short and cool, the 
natural vegetation of one year does not rot away during 
the next in moist Mtuatioas. If water flows into 
euch land, it is absorbed, and promotes the vigorous 
growth of moeeca and other aquatic plants, and when 
tfaey die, the same water arrests their putrefaction. 
Butaa a general rule, no such accumulation of peat 
can take place in a country like that of Virginia, 
where the summer's heat causes annually as largo ii 
quantity of dead plants to decay as is equal in amount 
to the vegetable matter produced in one year. 

It has been already stated that there arc many 
trees and shrub:) la the region of the Piiic Barren* 
(and the same may be said of the fnited .Stati'ii 
generally), which, like our willows, flourish lux- 
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uriantly in water. The juniper trees, or white cedat 
(Cupressus tliyotdes), stand firmly in the softest part 
of tlie quagmire, supported by their long tap-roota, and 
afford, with manyothcr evergreens, a dark shade, undei 
which a multitude of ferns, reeds, and shrubs, from 
nine to eigliteen feet high, and a thick carpet oi 
moasea, four or five inches high, spring up and are 
protected from the rays of the sun. When these are 
moat powerful, the large cedar (Caprrssus dtsticha) 
and many other deciduous trees are in full leaf. 
The black soil formed beneath this shade, to which 
the mosses and the leaves make annual additions, 
does not perfectly resemble the peat of Europe, moat 
of the plants being so decayed aa to leave little more 
than soft black mad, without any traces of organ- 
ization. This loose soil is called sponge by tht 
labourers; and it has been ascertained that, wher 
exposed to the sun, and thrown out on the bank of i 
canal, where clearings have been made, it rott 
entirely away. Hence it ia evident that it owes its 
preservation in the swamp to moisture and the shad< 
of the dense foliage. The evaporation continually 
going on in the wet spongy soil during suiumci 
cools the air, and generates a temperature resembling 
that of a more nortlicrn climate, or a region mon 
elevated above the level of the sen. 

Numerous trunks of large and tall trees lie burie< 



^ 



CsiP.VIL GREAT DISMAL SW.UIP. 147 

in the black mire of the morass. In bo loose a soil 
they are easily overthrown by winds, and nearly ae 
many have been found lying beneath the surface of 
the peaty soil as standing erect upon it. When 
thrown down, they are soon covered by water, and 
keeping wet they never decompose, except the sap 
wood, which is less than an inch thick. Much of the 
timber is obt^ncd by sounding a foot or two below 
the surface, and it is sawn into planka while half 
imder water. 

The Great Dismal has been described as being 
highest towards its centre. Here, however, there is 
on extensive lake of an oval form, seven miles long, 
and more than five wide, the depth, where greatest, 
fifteen feet ; and its bottom, consisting of mud like 
the swamji, but pometimcs with a pure white sand, a 
foot deep, covering the mud. The water is trans- 
parent, though tinged of a pale brown-colour, like 
that of our peat-mosses, and contains abundance of 
fish. This sheet of water is usually even with its 
banks, on which a thick and tall forest grows. 
There is no beach, for the bank sinks perpendicularly, 
BO that if the waters are lowered several feet it 
makes no alteration in the breadth of the lake. 

Kluch timber has been cut down and carried out 
from the swamp by means of canals, which are per- 
fectly straight for long distances, with the trees on 



««3vr5 ■:» 



• WAp 




i 



ttmtkU* 

htmf^ «f dw oifa ia ofdtr to dm tfe aeons MW 
l*A«M. TImk nnw bean nc Hod to ka ko^B a^ 
«HB eowi. Tben are alao wU tata, aad oeo- 
■MMBf a mlitoiy wolf, in the Bonn: 

That tbe ancieiit Kama <^ coal were produced Ibr 
the maat part hj teiieatiul plaata of all siaea^ not 
drifted, Imt growii^ oo tbe qx>t, is a tfaeorr more and 
mrne ffenenUy adopted in modem time^ and the 
f^owth fjf what U called eponge in such a swamps — 
kihI ift Mich a clitnate ae the Great Dismal, aire 
crverinf; no many wjuare miles of a low level regioal 
bord^^iif; the mcu, and capable of spreading itself i 
duiitiilcly over the adjacent country, helps us greatlj* 
Vt vffnccivc the manner in which the coal of ■ 
niKiiuiit Carbon ifero US rocks may have been formet 
TiiK heat) perliaps, may not have been excessivi 
wliuii tbit coal incaHures originated, but the enttr 
iiltW'iHw of front, wilh a warm and damp atmosplier^l 
limy Itavu enabled tropical forma to flourish iiilI 



Chap. VIL 



ORIGIN OP COAL, 



149 



latitudes far distant from the line. Huge swamps 
in a rainy climftte, standing above the level of the 
surroun^ng firm land, and awpporting a dense 
forest, may have spread far and wide, invading the 
plains, like some European peat-mosses when they 
burst; and the frequent aubciergence of these masses 
of vegetable matter beneath seas or estuaries, as often 
as the land sunk down during subterranean move- 
ments, may have given rise to the deposition of 
strata of mud, sand, or limestone, immediately upon 
the vegetable matter. The conversion of successive 
surfaces into dry land, where other swamps sup- 
porting trees may have formed, might give origin to a 
continued series of coal-measures of great thickness, 
In some kinds of coal, the vegetable texture is 
apparent throughout imder the microscope; iu 
others, it has only partially disappeared; but even 
in tliis coal the flattened trunks of trees of the 
genera Lepidodcndron, Sit/iUarin, and others, con- 
verted into pure coal, are occasionally met with, and 
erect fossil trees are observed in tlie overlying strata, 
terminating downwards in scams of coal. The 
chemical processes by which vegetable matter buried 
in the earth is gi-adually turned into coal and an- 
thracite lias been already explained (see above, 
p. 90,), 
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from several sources, of which the three principal are, 
firat, the daily putrefaction of dead animal and 
vegetable Bubstaneea ; secondly, the disintegration of 
rocks charged with carbonic acid and organic matter; 
and, thirdly, the copious evolution of this gas from 
mineral springs and the earth, especially in volcanic 
countries. By that law which causes two gaeea of 
different specific gravity, when brought into contact, 
to become uniformly diffused and mutually absorbed 
through the whole space which they occupy, the 
lieavy carbonic acid finds its way upwards through 
all parts of the atmosphere, and the solid materials of 
lai^ forests are given out from the earth in an in- 
visible form, or in bubbles rising through the water 
of springs. Peat-mosses of no slight depth, and 
covering thousands of square miles, are thus fed with 
their mineral constituents without materially de- 
ranging the constituents of the atmosphere breathed 
by man. Thousands of trees grow up, float down to 
the delta of the Mississippi, and other rivers, and are 
buried, and yet the air, at the end of many centuries, 
may be as much impregnated with carbonic acid as 
before. 

Coral reefs are year after year growing in the 
ocean — springs and rivers feed the same ocean with 
carbonic acid and lime ; but we have no reason to 
infer that when mountain masses of calcareous ruck 



152 ATMOBPHEBE OF CABBONIC ACID. Chap, VIL 

have tLus been gradually formed in the eea, atij 
essential change in the chemical composhion of its 
waters Las been brought about. We have no accurate 
data as yet for measuring whether in our own time^ 
or at any remote geological era, the relative supply 
and consumption of carbon in the air or the ocean 
causes the amount of those elements to vary greatly ; 
but the variation, if aJniitled, would not have caused 
an excess, but rather a deficit of carbon in the pe- 
riods most productive of coal or peat, as compared to 
any subsequent or antecedent epochs. In fact, a 
climate favouring the rank and luxurious growth of ^ 
plants, and at the snnie time checking their decay, 
and giving rise to peat or accumulations of vegetable 
matter, might, for the time, diminish the average 
amount of carbonic acid in the atmosphere- — a state i 
of tilings precisely the reverse of that assumed by 
those to whose views I am now objecting. 
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Tonr to Charleilon, South Carolina. — Fadlitiei of Z.ocomolion. 
— AiigTitta. — Voyage doirn the Savannah Riper. — Shell 
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Dec. 28. — Charleston, South Carolina. Wc 
arrived here after a journey of 160 miles through the 
pine forests of North Carolina, between Wcldon and 
Wilmington, and a voyage of about 17 hours, in a 
Bteani ship, chiefly in the night between Wilmington 
and this place. Here we find ourselves in a genial 
climate, where the snow is rarely seen, and never liea 
above an hour or two upon the ground. The rose, 
the narcissus, and other flowers, arc still lingering 
in the gardens, the woods still verdant with the 
magnolia, live oak, and long-leaved pine, while the 
dwarf fan palm or palmetto, frequent among the 
underwood, marks a more southern region. In less 
than four weeks since we left Boston, we have passed 
from the 43d to the 33d degree of latitude, carried 
often by the power of steam for several hundred miles 
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together through thinly peopled wildemcBBes, yetfl 
sleeping every night at good inns, and contraating 
the facilities of locomotion in this new country with 
the difficulties we had contended with the year before 
when travelling in EuropCj through populous partsJ 
of Touraine, Brittany, and other provinces of France-a 

At Charleston I made acquaintance with several 
persons zealously engaged in the study of natural 
history, and then went by an excellent railway 136 
miles through the endless pine woods to Aug 
Georgia. This journey, which would formerly havi 
taken a week, was accomplished between sunrise a 
sunset; and, as we scarcely saw by the way an^ 
town or village, or even a dealing, nor any humaaH 
habitation except the station houses, the spirit of en- 
terprise displayed in such public works filled me with 
aBtonishment which increased the farther Iwent South. 
Starting from the sea-side, and imagining that we 
had been on a level the whole way, we were surprised 
to lind in the evening, on reaching the village of Aiki 
sixteen miles from Augusta, that we were on a heigU 
several hundred feet above the sea, and that we 1 
to descend a steep inclined plane to the vidley of t 
Savannah river. The strata cut through here in 
making the railway consist of vermilion-colourt 
earth and clay, and white quartzosc sand, 
masses of pure white kaoliu intermixed. Thee 
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strata belong to the older or Eocene tertiary form- 
ation, which joina the cltiy-slate and granitic region 
a few miles above Augusta, where I visited the 
rapids of the Savannah. 

I had been warned by my scientific friends in the 
North, that the hospitality of the planters might 
greatly interfere with my schemes of geologizing in 
the Southern states. In the letters, therefore, of 
introduction furnished to me at Washington, it was 
particularly requested that information respecting 
my objects, and facilities of moving speedily from 
place to place, should be given me, instead of dinners 
and society. These injunctions were every where 
kindly and politely complied with. It was my 
intention, for the sake of getting a eoiTect notion of 
the low country between the granitic region and the 
Atlantic, to examine the cliffs bounding the Sa- 
vannah river from its rapids to near its mouth, a 
distance, including its windings, of about 250 miles. 
After passing a few days at Augusta, where, for the 
first time, I saw cotton growing in the fields, I em- 
barked in a steam boat employed in the cotton trade, 
and went for forty miles down the great river, which 
usually fiows in a broad alluvial plain, witli an 
average fall of about one foot per mile, or 250 
feet between Augusta and the sea. Like tlie 
Miesissippi and all large rivers, whicli, in the flood 
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eeason, are densely charged with sediment, 
SavannaH has its immediate banks higher than the 
plain intervening between them and the high groundB 
beyond, whicii usually, however distant from the 
river, present a steep cliff or '* bluff" towards it, i 
The low flat alluvial plain, overflowed in great part I 
at this rainy season, is covered with aquatic trees, J 
and an ornamental growth of tall cane9, some of them 
reaching a height of twenty feet, bcidg from one to 
two inches in diameter, and with their leaves still j 
green. The lofty cedar {Cupressus dUthha), now 
leafless, towers above them, and is remarkable for the 
angular bends of the top boughs, and the large thick 
roots which swell out near the base. 

I landed first at a cliff about 120 feet high, | 
called Shell Bluff, from the large fossil oysters 
which are conspicuous there. About forty milea 1 
below Augusta, at Demcrj's Ferry, the place where J 
we disembarked, the waters were so high that we 
were carried on shore by two stout negroes. In the I 
iibaence of the proprietor to whom I had letters, we'i 
were hospitably received by liis overseer, who came I 
doivn to the river bank, with two led horacs, on one I 
of which waa a lady's saddle. lie conducted UH I 
through a beautiful wood, where the verdure of thej 
evergreen oaks, the pines, and hollies, and the 1 
mildness of the air, made it difficult for us to believe 1 
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that it was mid-winter, and that we had been the 
month before in a region of snow storms and sledges. 
We crossed two creeks, and after riding several miles 
reached the house, and were shown into a spacious 
room, where a great wood fire was kept up constantly 
on the hearth, and the doors on both sides left open 
day and night. 

Ketuming home to this hospitable mansion in the 
dusk of the evening of the day following, I was sur- 
prised to see, in a grove of trees near the court-yard 
of the farm, a large wood-fire blazing on the ground. 
Over the fire hung three cauldrons, filled, as I after- 
wards learned, with hog's lard, and three old negro 
women, in their usual drab-coloured costume, were 
leaning over the cauldrons, and stirring the lard to 
clarify it. The red glare of the fire was refleeted 
from their faces, and I need hardly say how much 
they reminded me of the scene of the witches in 
Macbeth. Beside them, moving slowly backwards 
and forwards in a rocking-chair, sat the wife of the 
overseer, muffled up in a cloak, and eufiering from a 
severe cold, but obliged to watch the old slaves, who 
are aa thoughtless as cliildren, and might spoil the 
lard if she turned away her head for a few minutes. 
When I inquired the meaning of this ceremony, I 
was told it was " killing time," this being the coldest 
season of the year, and that since I left the farm in 
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the morning thirty hogs had been aacrificed by lie 
side of a running stream not far off. These were 
destined to serve as winter proi'isions for the ne- 
groes, of whom there were about a hundred on this 
plantation. To supply all of them with food, clothes, 
and medieal attendants, young, old, aud impotent, its 
well as the able-bodied, is but a portion of the 
expense of slave-labour. They must be continually 
superintended by trustworthy whites, who might 
often perform no small part of the task, and far more 
effectively, with their own hands. 

I fossilized for three days very diligently at Shell 
Bluff, obtaining more than forty species of shells, 
chiefly easts, referable to the Eocene formation ; of 
which I shall speak by-and-by. 

Besuming our voyage, thirty miles further down 
the river, in another large cotton steam-boat, we 
were landed at Stony Bluff, in Georgia, where I 
wished to examine the rocks of burr-stone. There 
was no living being or habitation in sight. The 
large steamer vanished in an instant, sweeping down 
the swollen river at the rate of seventeen milca an 
hour, and it seemed as if we had been dropped down 
from a balloon, with our luggage, in the midst of a 
wilderness. I began by CTei-cising ray hammer on 
the burr-stone of this low bluff; a cellular kind of 
flint, sometimes used for millstones, and fidl of silicified 
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corala and minute shells, and, aa I afterwards fuund, 
by aid of a powerful microscope, of sponges. It ia an 
Eoeene formation, and alternates with beds of red 
loom. After making a collection of specimens, I 
walked about the wood, and found a lone house, at 
the door of which a woman was Bitting, in a languid 
state of health. She said she had just recovered from 
the fever, or chill ; and among other inquiries, asked 
when we had last had this complaint. On being told 
we had never had it, she said, " I should like to live 
in your country, for among the Whites there is not 
one in this section of Georgia that has escaped." It 
ia true, that consumption, so common in the Northern 
etAtee, and so often fatal, is tmknown here ; but the 
universality of the ague makes these low districts in 
the Southern states most unenviable dwelling-places. 
The best season for a geological tour in this part of 
Georgia and South Carolina, east of the mountains, ia 
from December to April inclusive. 

I waited for the return of the owner of the lone 
house, and told him I wished to visit the plantation 
of Colonol Jones, at Millliavcn, He consented to 
let me hire his barouche with one horse, telling me 
I must send it back the best way I could, after find- 
ing my own way for twelve miles through the pine- 
forest, aa he could spare me no driver. Tlic lanes 
through the wood were numerous, and a storm hod 
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Mown down ao mmaj taS pines scnNS tlie rand, ead 
(rf which it wu necessary to ctrcan]naT%>te, that we 
XXvmi^iX, ounwlvca fortunate when we amved safe at 
tbn rlMtined liaven. My new facet added to the 
kindncM and frankncsa of a Southern planter, what I 
hnd littlti expected in the midst of this forest, a strong 
love fur luy fitvourilc pursuits, and guided me at once 
to Jacktonbnroiigh. and other neighl>ouring places, 
he»t worthy the attention of a geologist. 

Wu liuil many long rides t^ether through those 
Wdodx, tliore being no underwood to prevent a horso 
Inim galloping freely in every direction. The long- 
leaved pinuM emit a faint odour somewhat resembling 
tliat of tlio hyacinth, and their bright-green foliage 
wua flnoiy brought out i^^ninst the clear blue el^. 
TliQ air wiw balmy, and unusually warm, even for 
(ioorgiu in the first week of January. We saw ae- 
vonil lintlcrflij'ji, one of a bright yellow colour, and 
luit" Hyiiift abtiut in the evening. The croaking of 
tho frog and the chirping of the cricket were agadn 
htMtrd. They had been silent a few days before, 
wlu'n lh(> air was oiHiler. The sheep, which remain 
out in those wvhmIs all the winter, are now fol- 
Kiwevl by lanittf> slmut ihrcc weeks old. I saw many 
Ithiek !N|uinvl» herv, but only heard of the opnag mm, 
ni(N>i.>n. hear, ami alligator, without seeing any. A. 
ftfw iU\-» i»^», an alligatvT ^-as shi.it fourteen 
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loDgj iQ the act of carrying ofFa pig; and the sporta- 
men complam to me that they devour theii" dogs 
when they follow the deer, which, on the first alarm, 
usually take to the Savannah river. 

I frequently observed the holes of the gopher, a 
kind of land-tortuise, which burrows in the sand, and 
is now hybernating below ground. Four or five in- 
habit one hole ; their eggs are rather smaller than a 
hen's. They are gregarious, and in summer are seen 
feeding ten or twelve together on the low ahniba. 
They are said to be very strong for their size, and 
a negro-woman assured a lady of our party that 
she was so light that she might be " toted by a 
gopher." We also saw small hillocks, such as are 
thrown up by our moles, made by a very singular ani- 
mal, which they call a salamander, because, I believe, 
it ia often seen to appear when the woods are burnt. 
It is not a reptile, but a species of rat {Pseudostoma 
pinetorum), with pouches on its cheeks. 

On quitting Alillhavcn, instead of continuing my 
voyage down the river, I hired a carriage to convey 
us to the town of Savannah, a distance of nearly one 
hundred nules. Here and there I went down from 
the high road to examine the river-cliffs, consisting 
of bright red-coloured loam, red and grey clay, and 
white sand. At Hudson's Reach and other points I 
found Eocene shells and fishes' teeth, chiefly of the 
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genera Myliobates and Lamna. One day, on return- 
ing from the river, I came suddenly in the wood 
Bome turkey-buzzards feeding on a dead hog. I \ 
often seen since we crossed the Potomac these 
black and grey birds soaring at a great height in the air, 
but I was now surprised to see one of them perch oB 
a stump a few yards from me, and seem perfectly 
fearless. In our last day's journey, I remarked, for 
the first time in America, a large flight of roolo^ 
some wheeling about in the air, others perched oa 
trees. 

Near the village uf Ebenezer we passed over 
long eauseway, made of logs, which for three quartets 
of a mile was under water. The tall cedars (C^ 
pressus disticlui), and other trees arching over aii< 
forming a long aisle, reminded me exactly of the de- 
scriptions given of the canals in the Great Disma^ 
Snamp. Some of the myrtles in these wet grounds' 
are very fragrant. 

We were pursuing a line of road not much fre- 
quented of late, since the establishment of the rail< 
way from Augusta to Charleston. Our arriva]^ 
therefore, at the inns was usually a surprise, and 
stead of being welcomed, we were invariably 
mended to go on farther, AVhen once admitted, v 
were made very comfortable, having our meals wii 
the family, and being treated more like guests than 
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customers. On one occasion our driver, to whose 
brother our carriage and horses belonged, fell in with 
the son of a neighbouring planter, who reproached him 
m a friendly manner for not having come to his house 
the night before, and brought us with him. The 
social equality which prevails here arises not so much 
from the spirit of a republican government, as from 
the fact of the whites conatituting an aristocracy for 
whom the negroes work. Had we availed ourselves 
of letters of introduction freely offered to us, we 
might have passed from the house of one hospilable 
l)lanter to another, and heard as little of reckonings 
at inns as Don Quixote expected, after his study of 
the histories of knights errant. 

Jan. 10. 1842. — On the tenth day after leaving 
Augusta, we arrived at Savannah, from which town 
I immediately set out on an excursion through a flat, 
swampy country, rcacmbliug a large delta, to Beauly 
and the Vernon river, about fifteen miles to the 
south-east. I went by Heyncr's Bridge, on the 
White Bluff creek, to sec a spot about twelve miles 
from Savannah, where I had learnt from Dr. Haber- 
sham that bones of the mastodon and other extinct 
mammalia had been discovered. The bed of clay, 
about six feet tliick, containing them, can only be 
seen at low water, and I descended to it in a boat 
when the tide was out ; and by the aid of the negroes, 
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obtained the grinder of the common American mao- I 
todon. The stratum enclosing these and otiier bonefl'] 
reatB immediately on sand containing marine shells ofj 
living specieS) and is covered by the mud of a fresh- 
water swamp, in which trees grow, and when thrown 
down by the winds, become occafiionally imbedded. 
One of the teeth given to me from this place by ■ 
Dr. Habersham was ascertained, by Jlr. Owen, to be I 
referable to his new genus, Mylndon. Jlr. Knniilton I 
Couper afterwards sent me from a similar geological J 
position, farther south in Georgia, near the mouth o 
the Alatamaha, the tooth of a megatherium. It iS'^ 
evident, from his observations and my own, that afel 
a comparatively recent period since the Atlantic v 
inhabited by the existing species of marine testacea^l 
there was an upheaval and laying dry of the bed c 
the ocean in this region. The new land support 
forestsin which the megatherium, mylodon, mastodon,a 
elephant, a species of horse different from the coia>fl 
mon one, and other quadrupeds, lived, and were ocaI 
casionally buried in the swamps. There have ala 
been subsidences on the coast, and perhaps, far in-l 
land; for in many places near the sea there i 
signa of the forest having become submerged, tho.l 
remains of erect trees being seen enveloped in stra-il 
titied mud and sand : I even suspect that this c 
is now sinking down, at a slow and insensible i 
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for the sea is encrosicliing and gaining at many pointa 
on the fresh-water marshes. Thus at Beauly I fuund 
upright stumps of trees of the pine, cedar, and ilex 
covered with live oysters and barnacles, and exposed 
at low tide ; the deposit in which tiiey were buried 
having been recently washed aw^ay from around thcui 
by the waves. I also observed, that the flat country 
of marshes was bounded on its western or inland aide 
by a steep bank or ancient cliff' cut in the sandy ter- 
tiary stnLta, and there arc other inland cliffs of the 
same kind at different heights implying tlie suc- 
cessive elevation above tlie sea of the whole tertiary 
region. 

Not only in South Carolina and Georgia, but also 
in the low region of North Carolina, aa for example, 
fifteen miles below Newbcme, the remiuns of extinct 
quadrupeds have been met with. The tooth of a 
horse found in the latter place, with the bones of 
mastodon, elephant, and other inammalia, was pre- 
sented to me by Mr. Conrad, remarkably curved, and 
agreeing, in this respect, with a fossil tooth discovered 
by Mr. Darwin on the north side of the Plata, in 
Entrc Rios, in South America, where it accompanied 
the mastodon and megatherium. Aa no sjKcies of 
equuB existed in the New World when it was dis- 
covered in the fifteenth uentury, naturalists were in- 
clined, at first, to be incredulous in regard to the 
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Ww in AfT M tk^ Aoold be weoa^HiBed ly — i Jiw 
fowil ihelbofneenif i|icdes,aBMr. DnwiDlnBahom 
t// U the case in the Psmpas. Yet, ahfaongfa Ana 
qiudnijieda we so modeni, geologiolhr epeaUdag, ib 
to have co-«zuted with the present testaceous famiB, 
we CBiDuit attribate the!r extenninatioD to the ageiu^ 
of man ; for it in not the huge beasta alone, but qua- 
<lni[ii-'lM a» HtnaJl as the rat, nhich have become ex- 
tinct ill South America within the same period, aa 
Mr. Ijunil, the Danish naturalist, haa shown in r&« 
furfijH-As to DniziL 

Oil thu lioucli at Beauly I aaw numerous foot- 
tnu;kH of rncoona and opossums on the sanJ, which I 
liuil been mode during the four houra immediately ' 
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preceding, or aince the ebbing of the tide. Already 
some of them were half filled with fine blown enad, 
showing the process by which distinct casta may be 
formed of tlie footsteps of animals in a stratum of 
quartzose sandstone. I remarked that the tracks of 
the racoons could be traced at several points to beds 
of oysters, on which tliese animals are said to feed. 
The negroes told me, that sometimes a large oyster 
closes his shell suddenly, and holds the racoon fust 
by his paw till the returning tide comes up and 
drowns him. 

The surface of the beach for half a mile was co- 
vered with small round pellets of mud as thick as 
hailstones, of the size of currants and peas, and 
arranged for the most part in small heaps. These 
are made by thousands of land crabs {Gelasimus vo- 
cansf), which they call fiddlers, because the motion 
of their claws is compared to the ann of a pLiyer on 
the violin. By the side of each heap was a per- 
pendicular hole several inches deep, into which when 
alarmed the crab retreats sideways, sometimes dis- 
appearing, but often leaving the larger claw pro- 
jecting above for want of room. They make these 
holes by rolling the wet sand into pellets, and then 
bringing up each ball separately to tlie surface. 

A ])lanter of this country told me it was amusing 
to sec a flock of turkics driven down for the first 
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time ham ths Mtiiriw to ind oo the enb» in the 
thej, St bm, wtHk ahoat in a 
I atate of alum, expectii^ theic toes to be 
I, bat afier a time, ooe bolder tb«n the rest is 
I b^ boiler to map up a small fidiDer, aAer 
vlttcli the rat &11 to and devour them by thongoDds. 
Ob my way tbrongh the woods in this low region_ 
near Saracmab, I saw ecme fine magnoUaa mnet 
feet high, pahnettoe six feet high in tufts, and c 
bung with white pendant wrealhj, sometimes ten 
feet long, of the wirr parasitic Tillaodsia usnicoides. 
This clinibcr, which also festoons the woods in Soutli_ 
America, much resembles the lichen called in Englai 
*' old maDs beard," but is a phcnogamous plant. 

In order to see the bed of clay containing the 
bones of the mastodon at Heyner's Bridge, it waa 
necessary for me to be on the ground by daybreak 
at low tide. With this view, I left Savannah in tbi 
middle of the oiglit. The owner of the property 
kindly lent me his block servant as a guide, and ] 
found him provided with a passport, without which 
no stnvo can go out after dusk. The exact street^ 
through which he was to pass in his way to me wei 
prescribed, and hud he strayed from this route ] 
might have been committed to the gunrd-housc 
Those and otiier precautionary regulations, equaUs 
irkaonio tu the slaves and their masters, are said ^ 
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have become ncceaaary after an insurrection brought 
on by abolitionist miasionariee, who are spoken of 
here in precisely the same tone as incendiariee, or 
beasts of prey whom it wouM be meritorious to shoot 
or hang. In this savage and determined spirit I 
heard some planters speak who were miid in their 
manners, and evidently indulgent to their slaves. 
Nearly half the entire population of this state are of 
the coloured race, who are said to be as excitable as 
they are ignorant. Many proprietors live with their 
wives and children quite isolated in the midst of the 
slaves, so that the danger of any popular movement 
is truly appalling. 

The negroes, ao far as I have yet seen them, whe- 
ther in domestic service or on the farms, appear very 
cheerful and free from care, better fed than a large 
part of the labouring class of Europe ; and, though 
meanly dressed, and often in patched garments, never 
scantily clothed for the climate. We asked a woman 
in Geoi^a, whether she waa the slave of a family of 
our acquaintance. She replied, merrily, " Yes, I 
belong to them, and they belong to me." She was, 
in fact, bom and brought up on the estate. 

On another occasion wc were proceeding in a well- 
appointed carriage with a planter, when wc came 
unexpectedly to a dead halt. Inquiring the cause, 
the black coachman SEud he had dropped one of his 
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Retam to Charletion. — Foaail Human tkelelon. — Gengraphieal 
dUtritmtion of quadrapeds in North Amm'ra. — Severe 
froit in 1835 in Sovth CaroUria. — White limeatone nf the 
Cooper River and Saidee Canal. ~ Referred to tie Eocene 
period, not intermedial between lertiarg and chalk. — Liaie- 
mhi. — Specie! of tlteUt common la Eocene itrala iii America 
and Europe. — CaweM of the increrued intalubrity of the tow 
region of South Carolina. — Condition if the tlaee population. 
— Cheerfidneu of the negroet : their raniiy. — Slate of animal 
existence. — Inaaiiditj/ of Bu/rriaget. — The coloured population 
mvUi}ilii fatter than the mhitet. — Effect! of the interference of 
obolitionitti. — Law> againM education. — Gradual emandpaiion 
eijuiMy detirahU for the wkitel taid the coloured race. 

Jan. 12.1842. — FeoM Savannali we returned to 
CharleatoQ in a Bteam-ehip, on board of which we 
found au agreeable party, consisting chiefly of officers 
of the U. S. army returning from Florida, where they 
had nearly brought to a close a war of extermina- 
tion carried on for many years against the Seminole 
Indians, They gave a lively picture of the hardships 
they underwent in the swuuips and morasecs during 
this inglorious campaign, in the course of which the 
lives of [lerhaps as many whites as Seminolos were 
sacrificed. The war is said to have been provoked 
by the attacks of the Indians on new settlers. 
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In the Museum at Charleston, I was ehown a 
fossil human akull from Guadaluupe, Imbedded in 
solid limestone, which they say belongs to the same 
skeleton of a female aa that now preserved in the 
British Museum, where the skull is wanting. 

Dr. Bachman whom. I saw here is engaged in a 
great work on the quadrupeds of North America, He 
pointed out to me the boundary of several distinct 
zoncaof indigenous mammalia, extending east and west 
on this continent, where there are no great natural 
barriers running in the same direction, such as moun- 
tain ridges, deserts, or wide arms of the sea to check 
the migrations of species. The climate alone has been 
sufficient to limit their range. The mammiferoua 
fauna of the State of New York, comprising about 
forty species, is distinct from that of the arctic r^oa 
600 miles north of it, and described by Dr. Richard- 
son. It is equally distinct from that of South Ci^ 
rolina and Georgia, a territory about aa far distant 
to the south. In Texas, where frosts are unknown, , 
another assemblage of species is met with. The opos- 
sum, for example, of that country {Didelphis eancri~ 
oora) is different from that of Virginia. The latter 
(Didelphis virffititana) is one of those species whicll' 
is common to many provinces, extending from Flori( 
as far north as Pennsylvania, where it has been o] 
served while the snow was lying two feet deep 
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the ground. The racoon has a still wider Liibitation, 
ranging as did the buffalo originally (^Bison aineri- 
eanwx) Arom the north of Canada to the Gulf of 
Mexico. But these are esceptiona to the general 
rule. Similar restrictions seem to have prevailed in 
the era of extinct quadrupeds, the great mastodon 
(M. giganteus) having evidently abounded in Canada 
and New York, as well us Kentucky and Georgia, 
while the megatherium and niylodon were ahnost 
entirely confined to the aoutheru States. 

When discoursing here on the influence of climate, 
many accounts were given me of a frost which vi- 
sited Charleston in February, 1835, so severe that 
wine was frozen in bottles. The tops of the Pride- 
of-India tree, of Chinese origin, were killed : all the 
oranges, of whicli there were large orchards, were de- 
stroyed. Beds of oysters, exposed between liigh and 
low water mark, perished in the estuaries, and the 
etlluvia from them was so powerful as to injure the 
health of the inhabitants. 

Several planters attribute the lailure of the cotton 
crop thi3year(1842) to the unusual size and number of 
the icebergs, which floated southwards lost spring from 
Hudson's and Baffin's Bays, und mny have cooled 
the sea and checked the early growth of the cotton 
plant. So numerous and remote are the disturbing 
causea in meteorology ! Forty degrees of latitude 
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intervene betweeii tlic re^on where the ice-floes are 
generated and that where the crops are raised, whose 
death-warrant they are supposed to have carried with 
them. 

Before I viBitcd the southern States, I had heard 
from several American geologists that calcareous 
rocks occurred there intermediate in age between the 
chalk and the tertiary formations, and helping to fill 
the void which separates those two well-marked eras 
in the European series. Having satisfied myself that 
all the white limestone of the Savannah river was 
referable to the Eocene epoch, I now set out to de- 
termine whether the same could be said of that ex- 
posed to view on the Cooper river and Santee canal, 
about thirty miles north of Charleston. I was ac- 
companied in an excursion of a week by Dr. llavenel, i 
who kiudly offered to be my guide ; and we first vi- 
sited a plantation of his, called " The Grove," near 
the mouth of the Cooper river, where, la the marshes, 
there are deep deposits of clay and sand, enclosing 
the stools and trunks of the cypress, hiccory, and 
cedar, of^en imbedded in an erect position, which 
must have grown in fresh water, but are now sunk 
six and even sixteen feet below the level of high 
water. Every where there are proofs of the coast I 
having sunk, and the subsidence seems to have gone 
on in very modem times ; for some old cedars still 
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BtandiDg on the Burface have been killed by the en- 
cronchmcnt of the salt water. We had come from 
Charleston in a email private steam-boat, and after 
pasBing Strawberry Ferry and entering the Santee ca- 
nal, were allowed by favour to pass through the lockb 
without paying tolb, and, contrary to the usual regula- 
tions, which exclude eteam-boats. The tlioughtlesB 
negroes allowed the chimney of our vessel to get so 
choked up with soot that we were soon forced to 
quit this conveyance, and travel by land. The barges 
on the canal are constructed of different sizes, so that, 
after going down laden with cotton, tlicy are put one 
into another when returning empty, and thus escape 
a large part of the tolls at the locks. The slaves arc 
fond of cock-fighting ; and on the prow of each barge 
there stood usually a game-cock, perched as if he 
were the ensign of the vesscL 

We passed the Brygon Swamp, about forty miles 
north of Charleston, where the remains of the mas- 
todon were found when the canal was cut. Wild 
animals might still be mired in this same morass, 
la^tude 33° 20' K., showing that these fossils in the 
southern States occur in precisely the same geological 
position as in New York and Canada. AVe slept at 
Wantoot, and then went by Eutaw to Vance's 
Ferry on the Santee river, then to Cave Hall, exa- 
: the tertiary white marl and limestone, and 
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collecting the sheila and corals contained in it Lime- 
sinkfl, or funnel-shaped cavities, are frequent in thja 
country, arising from natural tunneU and cavities in 
the subjacent limestone, through some of which eub- 
terraneau rivers flow. An account was given me of 
B new hollow which opened about fifteen years ago, 
about two miles south of the Santee river, into which 
a mule drawing a ploug}) sank suddenly. About a 
hundred yards from the same spot, I saw a lai^e 
cavern sixty feet high at its entrance in the white 
limestone, frum the mouth of which flowed a Bmall 
strcaui. The undermining effect of such rivers ex- 
jjlttins the linear arrangement bo common in lime- 
sinks in South Carolina and Georgia. The walla 
uf Buch " sinks " are vertical, and the strata exposed 
to view consist usually of clay and sand, which rest 
upon the limestone. 

From Cave Hall we went in a north-westerly di- 
rection to Stoudenmire Creek, a tributary of the 
Hantee, where the siliceous burr-stone and brick-red 
loam appear above the white limestone. In the 
course of this examination, I satisfied myself that the 
limestone and white marl, a fonnation which must 
sometimes amount to 120 feet in thickness, Ju the 
low region of Cooper river and the Santee canal, 
arc a continuation of the same Eocene deposit which 
I had seen at Shell Bluff, at Jacksouboro', and other 
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places on the Savannah river, and which 1 afler- 
wards observed at Wilmington, in North Carolina. 
I found manj species in all these places, common to 
those of Claiborne, in Alabama, where the largest 
number (more than 200) of Eocene sheila in a good 
state of preservation have been met with ; and are 
described and figured in the works of Mr. Conrad and 
Mr, Lesi of Philadelphia. Dr. Ravenel pointed out 
to me some remarkable new species of Scutella at 
the Grove, near the mouth of the Cooper river, and 
these were accompanied by several well-known Eocene 
shells like those of Clailxirne. The same white 
limestone and marl may be said to be continuous 
for forty miles, from the Grove to the Saiitee river. 

At Eutaw and other points, corals of the genera 
Iilmonea, Acystis, Pustulopora, Vincularia, and E»- 
rhara occur, with a species of Scalaria, and other 
shells. These fossils, and the rock containing tbeni, 
reminded me so much of the straw -coloured lime- 
stone of the cretaceous formation seen on the banka 
of Timber Creek, in New Jersey, that I do not 
wonder that some errors had arisen from confound- 
ing the tertiary- and secondary deposits of the aouth. 
Tlie species, however, prove on closer inspection to 
be different. This lithological resembhince of the 
rocks seems to have led to the admission into Dr. 
Morton's list of the cretaceous foijsils of Norlli 
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America ; a list for the moet part very correct, of the 
following BeTcn tertiary spetues which really came 
from the Eocene strata of South Caroliuo. These are, 
Baianus peregrinus, Pecteit caloatus, P. membranosiUf 
Terehratuta lachryma, Conus t/ip-atut, Seutella Lyelli, 
and Echinus infvlalus (see Morton's Hynopsis, pL 10.). 
The belief that all these Bpecies were cummoo to the 
chalk and tertiary sti-ata led naturally to the opinioD 
that in the southern States a formation existed inter- 
mediate in character between the rocka of the se- 
condary and those of tlie tertiai'y periods. 

I consider the burr-stone and associated clays aad 
saude of Stoudemuire and Aikin, South Carolina, and 
of Augusta, Millhaven, and Stony Blufij in Georgia, 
to belong also to an Eocene deposit, and to be higher 
ill the scries than the white limestone formation. 

Out of 125 species of Eocene shells which I col- 
lected in the southern States, or which were pi'csented 
to me, I have only been able to identify seven with , 
European species of the same epoch. These are j 
Trochus agglutinuHS, Solarium canalivulatum. Bo* 
nellia terehelhita, htfundibulum trochiforme, JAtho- 
domus dactylus, Cardita plaiiicosta, and Ostrea bel- 
lovacina. 

But there are a considerable number of representa- 
tive species, and an equal number of forms peculiar J 
to these older tertiary strata of America. 
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The Ostrea tellceformis, wlucli may be considered 
oa representing the O. flabdlula of the Paria and 
London tKisins, appears to be one of the most cha- 
racteristic and widely diiiseminatcd Eoccue shells in 
Virginia, South Carolina, and Georgia, for I found 
it at Shell Bluff and on the Santee river, and the 
James river, in Vii^inia. 

On the banks of the Cooper river, we heard occa- 
eionally the melodious and Hquid note of the mocking- 
bird in the woodd. It is of a fearless disposition, 
and approaches very near to the houses. I can 
well imagine that in summer, when the leaves are out, 
and the flowers in full splendour, this region must 
be most beautiful. But it ts then that the planters are 
compelled by the fever and ague to abandon their 
country seata. It was not so formerly. When tlie 
English army was campaigning on the Cooper and 
Santee rivers in the revolutionary war, they en- 
camped with impunity in places where it would 
now be death to remain for u few days in the hot 
seaeon. I inquired what coidd have caused so great 
a change, and found the phenomenon as much a 
matter of controversy as the origin of the malaria in 
Italy. The clearing away of the wood from large 
spaces is the clucf alteration in the physical con- 
dition of this i-egion in the course of the last sixty 
yean^ whereby the damp and swampy grounds uu- 
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dergo annually the process of being dried up by a 
burning sun. Marshes wliicU are overflowed by the 
tide twice in every twenty-four hours near the neigh- 
bouring cooet, both in South Carolina and Georgia, 
are perfectly healthy. Dr. Arnold remarke, in hia 
Koman History, that Home was more healthy before 
the drainage of the Canipagna, and when there was 
more natural wood in Italy and in northern Europe 
generally. In the southern States of the Union there 
are no fevers in winter, at a season when there la no 
large extent of damp and boggj- soil exposed to a hot 
sun, and undergoing desiccation. 

On our way home from Charleston, by the rail- 
way from Orangeburg, I ubaerved a thin black line 
of charred vegetable matter exposed in the perpendi- 
cular section of the bank. The sand cast out in dig- 
ging tlie railway had been thrown up on the original 
soil, on which the pine forest grew ; aud farther ex- 
cavations had laid oj)en the junction of the rubbieh 
and the soil. As geologists, we may Icam from thia 
fact how a thin scam of vegetable matter, an inch or 
two thick, is often the only monument to be looked 
lor of an ancient surface of dry land, on which a 
luxuriant forest may have grown for thousands of 
years. Even this seam of friable matter may be 
washed away when the region is submerged, and, 
if not, rain-water percolating freely thi-ough the 
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Band may, in the course of ages, gradually i;arry away 
the carbon. 

As there were no iuna in that part of South Ca- 
rolina through which we passed in this short tour, 
and as we were every where received hospitably by 
the planters, I had many opportunities of seeing their 
mode of lile, and the condition of the domestic and 
farm slavea. In some rich houses maize, or Indian 
corn, and rice were entirely subetituted for wheaten 
bread. The usual style of living is that of £nglisli 
country gentlemen. Tliey have well-appointed car- 
riages and horses, and well-trained black servants. 
The conversation of the gentlemen turned chiefly on 
agricultural subjects, shooting, and horse-racing. Se- 
veral of the mansions were surrounded with deei'- 
parks. 

Arriving often at a late hour at our quarters in the 
evening, we heard the negroes singing loudly and 
joyously in chorus after their day's work was over. 
On one estate, about forty black children were 
brought Up daily before the windows of the planter's 
house, and fed iu sight of the family, otherwise, we 
were told, the old women who have charge of them 
might, in the absence of the parents, appropriate 
part of their allowance to themselves. All the slaves 
have some animal food daily. When they arc ill, they 
sometimes refuse to take medicine, except &om the 
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AA«r tbe aooomitB I bad read of tbe safieri^aof 
•hrea, I VM agreobl; i wifyia e d to fiod tben, in 
general, ao r ra i artah l y dweribl aad li^O-beactcd. 
It M tnK tbat Inv no gagfi working undo' ovir- 
aatn on sogar-fbatatioa^ but out of two ""l^**^ 
and a balf of slaves in tbe United ^ates, the luger 
proportion are engaged in such fanning occupations 
and domestic acrvioeB aa I witnessed id Georgia and 
Sonth CandinL I ma t^en for daT§ together with 
oegroea who serred me as guides, and found them 
as talkative and chatty ae children, usually boosting 
of their mtufter'a wealth, and their own peculiar me- 
rits. At an inn in Virginia, a female sLiTe aalced us 
tij guess for how many dollars a year she was let out 
by ber owner. We named a small sum, but she told 
us exultingly, tbat we were much under the mark, 
i'ur the landlord paid fifty dollars, or teu guineas a 
year for her hire. Agood-liumoured butler,at auotber 
inn in the eaiue state, took cnre to tell me that bis 
owiiergot 30/. uyearforhim. The coloured stew ardeaa 
of a steuin-tiliip was at great piuns to tf 11 us her value, 
and how she came by the uame of Queen Victoria. 
When we recollect that the dollars are not theii- own. 
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we can hardly refrain from smiling at tlie cliUdlike 
simplicity with which they esprees their satiefactioa 
at the liigh price set on them. That price, however, 
is a fair test of their intelligence and moral worth, of 
which they have just reiuion to feci proud, and their 
pride is at least free from all sordid and mercenary 
considerations. We might even say tliat they 
labour with higher motives than the whites — a 
disinterested love of doing their duty. I am aware 
that we may refleet and philosophise on this pe- 
culiar and amusing form of vanity, until we per- 
ceive in it the evidence of extreme social d^ra- 
dation ; but the first impression which it made upon 
my mind was very consolatory, as I found it im- 
possible to feel a painful degree of commiseration for 
persons so exceedingly well satisfied with themselves. 
South Carolina is one of the few states where there 
is a numerical prepondenmce of slaves. One night, 
at Chai'leston, I went to see the guard-house, where 
there is a strong guard kept constantly in anus, and 
on the alert Every citizen is obliged to serve in 
{icrson, or find a substitute ; and the maintenance of 
such a force, the strict laws agunst im{X)rting books 
relating to emancipation, and the prohibition to biing 
Lack slaves who have been taken by their masters 
into free states, show that tbc fears of tlie owner, 
whether well-founded or not, are real. 
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During our stay at Charleston, vre were present at 
a negro wedding, where the bride and bridegroom, 
and nearly all the company, were of unmixed African 
race. They were very merry. The bride and bride- 
maids all dressed in white. T)ie marriage Berrice 
performed by an episcopal clei^yman. Not long 
afterwards, when staying at a farm-house in North 
Carolina, I happened to ask a planter if one of his 
negroes with whom we had been conversing waa 
married. He told me. Yes, he had a wife on ibat 
estate, as well as another, her sister, on a difTerent 
property which belonged to him ; but that there was 
no legal validity in the marriage ceremony. I re- 
marked, that he must be mistaken, as an episcopal 
minister at Charleston would not have lent himself 
to the performance of a sacred rite, if it were nu- 
gatory in practice, and in the eye of the law. He 
replied, that he himself was a lawyer by profession, 
and that no legal validity ever had been, or ought to 
be, given to the marriage tie, so long as the right of 
sale could separate parent and child, husband and 
wife. Such separations, he said, could not always 
be prevented, when slaves multiplied fast, though 
they were avoided by the masters as far as possible. 
He defended the custom of bringing up the children 
of the same estate in common, as it was far more 
humane not to cherish domestic ties among slaves. 




INCKEAHE OF SLAVES. 185 



On the eame I'arm I talked with several slavee who 
had been ect to fell timber hj taak-nork, and hod 
fiiuBbed by the middle of the day. They never ap- 
jKared to be overworked ; and the rapidity with 
which they increase beyond the whites in the United 
States shows that tliey are not in a state of dis-t 
comfort, op p read ion, and misery. Doubtless, in 
the same manner aa in Ireland and parte of Great 
Britain, the want of education, mental culture, and 
respect for themselves, favours improvident mar- 
riages among the poor ; so the state of mere animal 
existence of the alave, and his low moral and in- 
tellectual condition, coupled with kind treatment 
and all freedom from care, promote their multipli- 
cation. The effect of the institution on the progress 
of the whites is moat injurious, and, after travelling 
in the northern States, aud admiring their rapid ad- 
vance, it is most depressing to the spirits. There 
appears to be no place in society for poor wliites. If 
they are rich, their slaves multiply, and from mo- 
tives of kindly feeling towards retainers, and often 
from false pride, they are very unwilling to sell them. 
Hence they are constantly tempted to maintain a 
larger establishment than is warranted by tlie amount 
of their capital, and they often become involved in 
their circumstances, and finally bankrupt. The pru- 
dence, temper, aud decision of character required to 
manage a plantation successfully is very great. It ia 
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notonous that the hardest tsskmaetere to the slav^ J 
ore those who come from the oorthern free States. 

I often asked myself, when in the midet of a large I 
plantation, what steps I would take if I had inherited 
snch a property from British ancestors. I thought, ] 
first, of immediately emancipating all the slaves, but I 
I was reminded that the law humanely provides, in ] 
tlint case, that I should still supi>ort them, so that 
I might ruin myself and family, and it would etill 1 
be a question whether those whom I had released I 
from bondage would be happier, or would be pre^ 1 
pared for freedom, I then proposed to begin with 1 
education as a preliminary step. Here I was met 
with the objection that, since the abolition movement I 
and the fanatical exertions of missionaries, severe 
statutes hud been enacted, making it penal to teach 
slaves to read and write. I must first, therefore, 
endeavour to persuade my fellow slave-holders to ■ 
repeal these laws against improving the moral and J 
intellectual condition of the slaves, I remarked that, ] 
in order to overcome the apathy and reluctance of • 
the planters the same kind of agitation, the same 
" pressure from without," might be indispensable, 
which had brought about our West Indian eman- 
cijHition. To this my American friends replied, that I 
the small number of our slaves, so insignificant in I 
comparison to their two and a half millions, had | 
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made an indemnity to the owner possible ; also that 
the free negroea, in amaJl islands, KouiA always be 
held in subjection by the British Sects ; and, lastly, 
that England had a right to interfere and legislate for 
her own colonics, whereas the northern States of the 
Union, and foreigners, had no constitutional right to 
intermeddle with the domestic concema of the slave 
States. Such intervention, by exciting the fears and 
indignation of the planters, had retarded, and must 
always be expected to retard, the progress of the 
cause. They also reminded me how long and ob- 
stinate a struggle the West Indian proprietors had 
made against the emancipationists in the British 
House of Commons ; and they hinted, that if the 
different islands had been directly represented in 
the Lower House, and there hud been Dnkea of 
Jamaica, Marquises of Antigua, and Earls of Bor- 
badocs in the Upper House, as the slave states are 
represented in Congress, the measure would never 
have been carried to this day. 

The more I reflected on the condition of the slaves, 
and endeavoured to think on a practicable plan for 
hastening the period of their liberation, the more 
difiicult the subject appeared to mc, and the more I 
felt astonished at the confidence displayed by so 
many anti-slavery sj>eakera and writera on both sides 
of the Atlantic. The course pursued by these 
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agitators ahows that, next to tlie positively wicked, 
the class who are usually called " well-meauing 
persons " are tlie most mischievous in society. Be- 
fore the year 1830, a considerable number of the 
planters were in the habit of regarding slavery as a 
great moral and political evil, and many of them 
openly proclaimed it to be so in the Virgiuia debates 
of 1831-2. The emancipation party was graduaUj 
gaining ground, and not unreasonable hopes were 
entertained that the States of Kcntuclty, Virginia, 
and Maryland would soon fix on some future day for 
the manumiasioQ of theJr slaves. This step had 
already been taken in most of the States north of 
tlie Potomac, and slavery was steadily retreating 
southwards. From the moment that the abolition 
movement began, and that missionaries were sent to 
the southern States, a re-action was perceived — the 
planters took the alarm — laws were passed agiunst 
education — ihe condition of the slave was worse; 
and not a few of the planters, by dint of defending 
their institutions gainst the arguments and mifr- 
represontations of their assailants, came actually to 
delude tliemselves into a belief that slavery was 
legitimate, wise, and expedient — a positive good in 
itself. There were many, indeed, who thought dif- 
ferently, but who no longer dared to express their 
opinions freely on the subjeot. 
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It U natural that those planters who are of be- 
neTolent dispositions, and indulgent to thwr Blavos, 
and who envy the northern proprietor, who, now 
that the Indians have passed away, has the good 
fortune not to share his country with another race, 
should be greatly irritated when the cruelty of the 
slaTe-holders, as a eiass, is held up to the reprobation 
of mankind. A deep sense of injustice, and a feeling 
of indignation, disinclines them to persevere in a*i- 
vocatlng the cause of emancipation. I was so much 
occupied and absorbed in my scientific pursuits that 
I never felt tempted to touch on this exciting 
subject, and therefore, perhaps, the planters spoke 
out their sentiments to nic more freely, " Labour," 
they said, " is na compulsory in Europe as here ; but 
in Enrope they who refuse to work have the alter- 
native of starvation ; here the slave who is idle has the 
alternative of corporal punishment ; fur, whether he 
works or not, he must always bo fed and clothed." 
They complained to me much of the manner in 
which the escape of runaway slaves was favoured in 
the free States. Their innocence, they said, b 
always assumed, and the cruelty and harshness of 
their owners, taken for granted ; whereas the fugitives 
often consist of good-for-nothing charactei-s, who 
would have been put into gaol in Europe, but who 
here are left at large, because their masters arc un- 
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willing to lose their Bervicea by imprisooment, while 
they are compelled to support theiu. If the etaaa \ 
delinquents, they say, were flying from the con- 
stable in a free State, the public would sympathise 
with the police and the magistrate, and if they bora 
on their backs the marks of former chnsti^ment id 
gaol, tlie general desire to apprehend them would be ' 
still more eager. These apologies, and their as- [ 
stirance that they found it to their interest to treat i 
their slaves kindly, hod no effect in inducing me to 
beheve that, where such great power is intrusted to 
the owner, that power will not be frequently abused ; 
but it has made me desire to see a fair statement of 
the comparative statistics of crimes and punishments 
in slave States and free countries. If we could 
fairly estimate the misery of all offenders in the 
prisons, penitentiaries, and penal settlements of some 
large European province, and then deduct the some 
from the sufferings of the slaves in a large southern 
State of the Union, the excess alone ought, in fair- 
ness, to be laid to the charge of the slave-owners. 
While pointing out the evil unreservedly, we should I 
do the owner the justice to remember that the 
system of things which we deprecate has been in- 
herited by liim from his British ancestors, and tha( i| 
it is rarely possible or safe to bring about a great i 
social reform in a few years. 
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Had the measure of emancipating all the slaves 
been carried through as rapidly as some abolitioniBta 
have desired, the fate of the negroea might liave 
been almost as deplorable as that of the aboriginal 
Indians. We must never forget that the elaves have 
at present a monopoly of the labour-market ; the 
planters being bound to feed and clothe them, and 
being unable to turn them off and take white la- 
bourers in their place. The coloured population, 
therefore, are protected against the free conijjetition 
of the wliite emigrants, with whom, if they were 
once liberated, they could no longer successfully 
contend. I am by no means disposed to assume 
that the natural eajtacities of the negroes, who always 
appeared to me to be an amiable, gentle, and inof- 
fensive race, may not be equal in a moral and in- 
tellectual point of view to those of the Europeans, 
provided the coloured population were placed in cir- 
cumstances equally favourable for their development. 
But it would be visionary to expect that, under any 
imaginable system, this race could at once acquire aa 
much energy, and become as rapidly progressive, as 
the Anglo-Saxons. To inspire them with such an 
aptitude for rapid advancement must be the work of 
time — the result of improvement carried on through 
several euccesuvc generations. Time is precisely tlie 
conditioQ for which the advocates of the iimucdiate 
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liberation of the blacks would never sullicienti}' al- 
low. The great experiment now maWing in the \ 
West Indies aSbrds no parallel case, because the 
climate there is far more sultry, relaxing, and trying i 
to Europeans, than in the southern Statea of the 
Union ; and it is well known that the West Indian , 
proprietors have no choice, the whites being so few 
in number, that the services of the coloured race are 
indispensable. 

Professor Tucker, of Virginia, has endeavoured to 
show, that the density of population in the slave , 
States will amount, in about sixty years, to fifty per- 
sons in a square mile. Long before that period ar- 
rives, the most productive lands will have been all 
cultivated, and some of the inferior soils resorted to : 
the price of labour will fall gradually as compared to 
the means of Bubsistence, and it will, at length, be for ' 
the interest of the masters to liberate tlieir slaves, and 
to employ the more economical and productive labour 
of freemen. The same causes ^vill then come into , 
operation which formerly emancipated the villeins of 
western Europe, and will one day set free the serfs 
of Russia. It is tfl be hoped, however, that the 
planters will not wait for more than half a century i 
for such an euthanasia of the institution of slavery ; 
for the increase of the coloured population in sixty 
years would be a formidable evil, snce in this 
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instaiice they arc not, like villeine and serfs, of the 
same race as their mafitera. They cannot be fused at 
once into the general mass, and become amalgamated 
with the whites, for their colour still remains as the 
badge of their former bondage, so that they continue, 
after their fetters are removed, to form a separate 
and inferior caete. How long this state of things 
would last must depend on their natural capabilities, 
moral, intellectual, and physical ; but if in these they 
be equal to the whites, they would eventually be- 
come the dominnnt race, since the climate of the 
south, more congenial to their constitutions, would 
give them a decided advantage. 

A philanthropist may well be perplexed when he 
desires to devise some plan of interference which may 
really promote the true interests of the negro. But 
the way in which the planters would best consult 
their own interests appears to me very clear. They 
should exhibit more patience and courage towards 
the abolitionists, whose influence and num1}er8 they 
greatly over-rate, and lose no time in educating the 
slaves, and encouraging pri\'nte manumission to 
prepare the way for general emancipation. All 
seem agreed that the states most ripe for this great 
reform are Maryland, Virginia, North Carolina, 
Tennessee, Kentucky, and Missouri. Ex]>erieuc« 
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lias proved in the corthem States that emancipation 
immediately cliecks the increase of the coloured 
population, and causes the relative cumber of iha 
whites to augment very rapidly. Every year, in 
proportion as the north-western States fill up, and as 
the boundary of the new settlers in tbe west is 
removed farther and farther, beyond the MisaissipiM 
and IMisBOuri, the cheaper and more accessible lands 
Bouth of the Potomac will offer a more tempting 
field for colonisation to the swarms of New En^ 
landers, who are averse to migrating into slave 
states. Before this influx of white labourers, the 
coloured race will give way, and it will require the 
watchful care of the philanthropist, whether in the 
north or south, to prevent them from being thrown 
out of employment, and reduced to destitution. 

If due exertions be made to cidtivate the minds, 
and protect the rights and privileges of the negroes, 
and it nevertheless be found that they cannot con- 
tend, when free, with white competitors, but are 
superseded by them, still the cause of humanity will 
have gained. The eoloured people, though their 
numbers remain stationary, or even diminish, may In 
the mean time be happier than now, and attain to 
a higher moral rank. They would, moreover, escape 
the cruelty and injustice which are the invariable 
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coDBequences of the exercise of irrespoDBible power, 
especially where authority muat be Bometimes dele- 
gated by the planter to agents of inferior education 
and coarser feelings. And last, not least, emanci- 
pation would effectually put a stop to the breeding, 
selling, and exporting of slaves to the sugar-growing 
States of the South, where, unless the accounts we 
usually read of slavery be exaggerated and distorted, 
the life of the negro is shortened by severe toil and 
suffering. 

Had the white man never interposed to trans- 
plant the negro into the New World, the moat 
generous asserters of the liberties of the coloured 
race would have conceded that Africa afforded space 
enough for their development Neither in their 
new country, nor in that of their origin, whether 
in a condition of slavery or freedom, have they as 
yet exhibited such superior qualities and virtues as 
to make us anxious that adilitional millions of them 
should multiply in the sou them States of the 
Union ; still less, that they should overflow into 
Tezaa and Mexico. 
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CHAPTER X. 



I. 



Wilmington, N. C. — Mounl Vermm. — Return to Philadelphia. — 
Reception of Mr. Dickens. — Miaeum and fotiil hianan bona. 
Penitentiary. — Churches. — Retigioas excitement. — Coloured 
people of Jbrtune. — Obstacles to their obtaining political arid 
social equality. — No nalurai antipathi/ between the races. — 
Negro reservatiant, 

Jan. 22. — I NOW turned my course northwards, 
and, after a short voyage in a steamer from Charles- 
ton, landed at Wilmington, in North Carolina. 
Here I collected fosstlB from tertiary formatione of 
two ages, the Miocene marls, and an underlying 
Eocene limestone, harder than that of Shell Bluff 
and the Santee canal before mentioned; but con- 
taining many of the same shells, corals, and teeth of 
fishes. I then went by railway to South Washing- 
ton, visiting several farms on the banks of the north- 
east branch of Cape Fear river. Here I found 
cretaceous green maris, similar to those which I had 
seen 350 miles to the N. E. in New Jersey, with 
bclcmnites and other characteristic organic remaiaa, 
some of species not previously known, 

On several of the small plantations here I found 
the proprietors by no means in a thriving state> 
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evidently losing ground from year to year, and some 
of them talking of abandoning the exhausted Boil, 
and migrating with their slaves to the south-western 
States. If, while large numbers of the negroes were 
thus carried to the South, slavery had been abolished 
in North Carolina, the black population might ere 
this have been reduced considerably in numbers, 
without suffering those privations to which a free 
competition with white labourers must expose them, 
wherever great facilities for emigration are not 
afforded. 

A railway train shooting rapidly in the dark 
through the pine forests of North Carolina has a 
most singular appearance, resembling a large rocket 
fired horizontally, with a brilliant stream of revolving 
sparks extending behind the engine for several 
hundred yards, each spark being a minute particle of 
wood, which, after issuing from the clumncy of the 
furnace, remains ignited for several seconds in the air. 
Now and then these fiery particles, which are in- 
visible by day, instead of lagging in the rear, find 
entrance by favour of the wind through the open 
windows of the car, and, while some bum holes in 
the traveller's cloak, others make their way into his 
eyes, causing them to smart most painfully. 

From the deck of our steam-boat on the Potomac 
we saw Mount Vernon, formerly the plantation of 
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General Washington. Instead of exhibiting, like 
the farms in the northern States, a lively picture of 
progrcaa and improvement, this property was de- 
scribed to rae by all as worn out, and of lees value 
now than in the days of its illustrious owner. The 
bears and wolves, they say, arc actually re-entering 
their ancient haunts, which would scarcely have 
happened if slavery had been abolished in Virginia. 

At Petersburg, Mr. Ruffin, the agriculturist, and 
Mr. Tuomey, accompanied nic in an excursion to col- 
lect teiliary fossils in the neighbourhood, and I 
examined with much instruction the organic remains 
in their cabinets. At Washington I saw 5L Nicollet, 
and had a long conversation with this eminent astro- 
nomer and naturalist, who died the year after. He 
had just returned from a. geographical and geological 
siUTcy of the Far West, and higher parts of the 
valley of the Mississippi and Missouri, He showed 
me the ammonites, baculites, and other chalk fossils 
brought by him from those distant regions, which 
establish tlie wide range of that peculiar assemblage 
of organic remains characteristic of the cretaceous 
era. 

The air was balmy on the Potomac the last day of 
January, and the winter had been so mild in the 
southern States, that we were surprised, on recrossing 
the Susquehanna at Havre de Grace in Maryland, to 
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sec large rnaseea of floating ice brought Jown from 
the Appalachian IiilL^, and to feel the itlr sensibly 
cooled while we were ferried over the broad river- 
It Btruck me ae a curious coincidence, and one not 
entirely occidental, that, precisely in this part of our 
journey, I once more saw the low grounds covered 
with huge boulders, reminding mc how vast a ter- 
ritory in the South I had passed over without encoun- 
tering n single erratic block. These far transported 
fragments of rock are decidedly a northern pheno- 
menon, or belong to the colder latitudes of the 
globe, being rare and exceptional in warmer regions. 
Philadelphia, Feb. 1. — The newspapers are filled 
with accounts of the enthusiastic reception which 
Mr. Charles Dickens is meeting with every where. 
.Such homage has never been paid to any foreigner 
since Lafayette visited the States. The honours may 
appear extravagant, but it is in the nature of popular 
enthusiasm to run into excess. I find that several of 
my American friends are less disposed than I am to 
sympathise with the movement, regarding it as more 
akin to lion-hunting than hero-worship. They ex- 
press a doubt whether Walter Scott, had he visited 
the U. S., would have been so much idoliseil 
Perhaps not ; for Scott's poems and romances were 
less extensively circulated amongst the millions than 
the tales of Dickens. There may be no precedent in 
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Great Britain for a whole people thus unreservedly 
indulging their feelings of admiration for a favourite 
author; but if bo, the Americaiie det^erve the more 
credit for obeying their warm impulses. Of course, 
many who attend the foreigner'a crowded levee are 
merely gratifying a vulgar curiosity by staring at an 
object of notoriety ; but none but a very intelligent 
population could be tlius carried away to flatter and 
applaud a man who has neither rank, wealth, nor 
power, who is not a military hero or a celebrated 
political character, but simply a writer of genius, 
whose pictures of men and maimer^), and whose 
workii of fiction, have been here, as in his own coun- 
try, an inexhaustible source of interest and omuse- 
meut. 

When at Philadelphia I was present at several 
meetings of the American Philosophical Soaety, and 
of the Academy of Natural Sciences. In the mu- 
seum of the former body I was shown a Umestone 
from Santas, in Brazil, procured by Captain Elliott, 
of the U. S. navy, which contains a human skull, 
teeth, and other bones, together with fragments 
of shells, some of them retaining a portion of their 
colour. The rock is lees solid tlian that of Guada- 
loupe, which it resembles. We are informed, that the 
remains of several hundred other human skeletons, 
imbedded in a like calcareous tufa, were dug out at 
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the eame place, about the year 1827.' The soil 
covering the solid Htone supported a growth of large 
trees, which covered the face of a hill on the side of 
the river Santos. The height above the sea is not 
mentioned, and it ia to be regretted that the notes 
obtained by Dr. Meigs from Captain Elliott were 
not fnller. I observed scrpulie in the rock, a shell 
which the natives would not hare carried inland for 
food. On the whole, therefore, I should infer, though 
we need further evidence, that this stone has emerged 
from the sea, and that there had been previously a 
submergence of dry land, perhaps the site of au 
Indian burial-ground. 

Dr. Harlan, the zealous and accomplished osteo- 
logist, who, to my great r^;ret, died the year after 
(1843), at New Orleans, took me to aec the entire 
skeleton of the large foss'd mastodon, or so-called 
Missourium, brought by Mr. Koch from, the state of 
Missouri. He iminted out several errors in the 
manner in which the tusks and bones were put to- 
gether. This splendid fossil has since been pur- 
chased by tho British Museum, taken to pieces in 
London, and correctly set up again under the di- 
rection of Mr. Owen. It is the largest individual of 
the species {Maitodon gi^anttu») yet discovered ; for 

* Americu FtUosophicftl TnmMctioni, 1638, p.28JJ. 
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Dr. Hnrlan and I coniiwired the femur with that of 
the lai^eat mastodon previously known, from the etate 
of New York, and preserved in Peale'a Slaseum in 
this city. The dimeneiona of the Pliiladelphia eke- 
leton are lesa gignutic. 

I spent six weeks very agreeably in this city, much 
of my time being occupied in delivering a short 
course of lectures on geology, and in comparing, 
with the friendly aid of several naturahsta, especially 
Mr. Conrad, the fossils collected by me in the South 
with those previously known, moat of which are pre- 
served in the public and private cabinets here. Mr. 
Lea's collection of shells, which wc visited more 
than once, rich in the fluyiatile species of North 
America, was moat intereating to me. There seems 
no end to the freshwater muaaels of the genus 
Unto, aa well as other fluviatile forma, such as Me- 
lania, which have been created to people the waters 
of a continent unrivalled in the number of its rivers, . 
all BO copiously filled with water during every sea- 
son of the year. Such an obvioua relation of the 
zoological to the geographical peculiaritiea of a great I 
region is striking, and reminds the geologist of the j 
different states of the animal creation, which have 
accompanied the succcfisive changes of the earth's 
surface in former ages. The aame species of l/nio, ' 
and of other fresh-water sheik, preserved in a fosulj 




CaAP, X, rniLADELPnlA PENITENTrART. 203 

state in alluvial strata, forming terracea one above 
the other to a considerable height above the Mie- 
sisEippi and its tributaries, show that the fauna here 
alhidcJ to, so modern in the earth's history, is never- 
theless of high antiquity, and haa outlasted some 
important modifications in the shape of the valleys 
and levels of the North American streams. 

We were taken to see the Penitentiary at 
Philadelphia, where all the prisoners are confined 
in sejmrate cells. They see the keepers, chaplain, 
and occasional visiters, by which the rigour of their 
Bolituile is mitigated. They are taught to read, and 
have numerous occupations. If we recollect that 
this establishment is not an asylum for the poor, 
aged, and destitute, like our workhouses, but a place 
for the punishment and reform of criminals, we miij 
regard it as a humane institution, and it appeared to 
me admirably managed. 

A few years ago, an American professor being 
asked at the end of a short stay in London whether 
he bad been pleased with his reception, said he had 
been often invited out to dinner, but no one during 
hie whole stay had offered him a seat in their pew 
ia church. At Philadelphia, besides other kinds of 
hospitality, we had certainly no reason to complain 
of any want of attention in this respect, for wc had 
pressing invitations to private pews in no less than 
K a 
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eix different episcopal churches soon after our 
arrival, of which we av^cd ourselves on as man^ 
sueceasivc Sundays, and were struck with the 
handsome style of the buildings, and the comfortable 
fitting up of the pews. In regard to the preaching 
in these and in most of the Epiacoi>alian, Presby- 
terian, Baptist, and Unitarian churches whicli I 
entered in the United States, I thought it good, 
and there seemed to me to be two great advantages 
at least in tlie voluntary principle: Brst, that the 
ministers are in no danger of going to steep ; aud, 
secondly, that they concern themselves much leaa 
with politics than is the case with us. To be without 
a lK)dy of dissenters, dissatisfied with their exclusion 
from ecclesiastical endowments, is a national blessing, 
which not only every statesman, but every church- 
man, will admit. I am by no means prepared to 
say whether there may not be a balance of evil in 
the voluntary system sufficient to outweigh the 
gain alluded to. While here, I heard complaints 
of the religious excitement into which the city had 
been just thrown by the arrival of a popular New 
K England preacher, ivho attracted sueh crowds that 

H at length all the sittings of his church were mo- 

H nopolized by the fair sex. ^Vnierican gallantry 

H forbids that a woman shoidd remain standing while 

^^^^^^ gentlemen are comfortably seated in tlieir pews, bo 




thnt at last the men were totally excluded. Notice 



was immediately giyen that certain services were 
to be entirely reserved for the men, an announcement 
well calculated to provoke curiosity, and to tempt 
many a stray eheep from other folds. It was then 
thought expedient for the minietera of rival sects 
to redouble their zeal, that they might not be left 
behind in the race, and even the sober Episcopalians, 
though highly di8appro\'ing of the movement, 
increased the number of their services; so that I 
was assured it would be possible for the same 
individual between the hours of seven o'clock in the 
morning and nine in the evening, to go seven times 
to church in one day. The consequences are too 
like those occasionally experienced in the " old 
country," where enthusiasm is not kindled by so much 
free competition, to be worth dwelling upon. Every 
day added new recruits to a host of ascetic devotees, 
and places of public amusement were nearly deserted ; 
at last even the innocent indulgence of social 
intercourac was not deemed blameless ; and the men 
who had generally escaped the contagion in the midst 
of their professional avocations, found a gloom cast 
over society or over their domestic circle. The 
young ladies, in particular, having abundance of 
leisure, were filled with a lively sense of their own 
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exceeding wickedness, nod the sins of their parents 
and guardians. 

Many of the most i-eapectablo Quaker families 
have recently joined the Episcopal church, which 
is very flourishing here, not only in this city, but 
in the United States generally, having quadrupled 
its numbers in a period during which the ])opulatioD 
of the Union has only doubled. It is true that 
immediately after the revolutionary wnr, when this 
form of worship was identified with royalist opinions, 
and when not a few of ita professors left the country 
for Canada, Nova Scotia, or the mother country, 
the Episcopal establishment was depressed below ita 
natural level. Its revival and rapid progreaa are 
nevcrtheleea remarkable in this republican country, 
and are perhaps partly owing to the possession of 
large endowments, especially in the State of New 
York, rendering it less dependent on voluntary 
contributions, and partly to the better station of 
the foreign immigrants from Great Britain belonging 
to tfie Anglican church. 

I am assured, that if the salitries paid to the 
whole clci^y of all sects in the Union are compared 
to those of the ministers of any other church in the 
world they will be found to be in excess in pro- 
portion to the population. "Wlicthcr this be true 
or not, there is certainly no lack of divinity schools. 
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nor of ecclesiastical buildinga, nor of crowded congre- 
gations, the men being aa regular in tbeir attendance 
as tbe women; and the mpidity with which new 
churches spring up in the wildemeas ia probably 
without example elsewhere. 

A rare event, the death of a wealthy man of colour, 
took place during my stay here, and his funeral was 
attended not only by a crowd of persons of his own 
race, but also by many highly respectable white mer- 
chants, by whom he waa held in high esteem. He had 
made his fortune aa a sail-maker, and is eaid to have 
been worth, at one time, sixty thousand pounds, but 
to hare lost a great part of his riches by lending 
money with more generosity than prudence. I was 
rejoicing that his colour had proved no impediment to 
bis rising in the world, and that he had been allowed 
so much fair play aa to succeed in over-topping the 
majority of his white competitors, when 1 learnt, on 
further inquiry, that, after giving an excellent edu- 
cation to bis children, he had lieeu made unhappy, by 
finding they must continue, in spite of all their ad- 
vantages, to belong to an inferior caste. It appeared 
that, not long before his death, he had been especially 
mortified, because two of his sons had been refused a 
hearing at a public meeting, where they wished to 
speak on some subject connected with trade which 
concerned them. 
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In many states, the free blacks have votes, and 
exert their privi)ege at elections, yet there is not an 
instance of a single m:in of colour, although eligible 
by law, having been chosen a member of any state 
legislature. The schools for the coloui-ed population 
at Boston are well managed, and the black children 
are said to show as much quickness in learning aa 
the whites. To what extent iheir faculties might be 
developed as adults we have as yet no means of 
judging ; for if tlieir first efibrts are coldly received, or 
treated with worse than indifference, aa in the case of 
the young PhUadelphians before alluded to, it is im- 
possible that the higher kinds of excellence can be 
reached in literature, the learned professiona, or in 
a political career. If any individual be gifted with 
finer genius than the rest, his mind will be the more 
sensitive to discouragement, especially when it pro- 
ceeds irom a race whose real superiority over his co- 
loured fellow-citizens, in their present condition, he 
of all others would be the first to appreciate. It is 
after many trials attended with success, and fuUowed 
by willing pr.iisc and applause, that self-confidence 
and intellectual power are slowly acquired; and no 
well educated black has ever yet had an opportunity 
of ripening or displaying superior talents in this or any 
other civilised country. Canada and Ireland teach us 
how much time and how many generations are i 
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quired for the blending together, on terms of perfect 
equality, botli social and political, of two natione, the 
conquerors and the conquered, even where both are of 
the same race, and decidedly equal in their natural 
capacities, though differing in religion, manners, and 
language. But when, in the same community, we 
have two races so distinct in their physical peculiari- 
ties as to cause many naturalists, who have no desire 
to disparage the negro, to doubt whether both arc of 
the same species, and started originally from the same 
stock ; when one of these, found in Africa In a savage 
and unprogressive state, has been degraded, by those 
who first colonized North America, to the lowest 
place in the social scale — to esjwct, under such a 
combination of depressing circumstances, that, in half 
a century, and in a country where more than six 
sevenths of the race are still held in bondage, the 
newly emancipated citizens should, under any form of 
government, attain at once a position of real equality, 
is a dream of the visionary philanthropist, whose 
impracticable schemes ore more likely to injure than 
to forward a great cause. 

In the West Indies, where circumstances are far 
more favourable to a fair experiment, we have found 
how much easier it is to put an end to slavery than 
to elevate the blacks to an equal standing with the 
whites in society, and in the management of public 
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affiiira. Tliey arc however advancing slowly ; and, 
althoiigli we hear complainta of commercial loeses, 
coneequent on emancipation, and of exports of eiigar 
and coffee falling off, there seems little doubt that the 
negro population, comprising the great bulk of the 
inhabitants, are better informed, better clothed, ond 
happier, in their own way, than during the period 
when all were slaves. A gradual transfer of land is 
going on in Barbadoes, Jamaica, and other large 
islands, from the original proprietors to the negroes, 
who are abandoning the cultivation of sugar, and 
raising such crops and fruits of the earth as they can 
obtain with moderate labour. There has not been 
time to ascertiuD whether the freed men will ever have 

L aspirations after that higher civitization, which dis- 
tinguishes a few of the more advanced among the 
nations of western Europe ; but this problem has etill 
to be solved with regard to the Chinese and many 
other large sections of the human family. 
The near approach to universal suffrage in tba 
United States appears to me one of the most serious 
obstacles, botli to the disfranchisement of the slaves 
in the South, and to their obtaining, when freed, & 
proper station relatively to the whites. Wherever 
property confers the right of voting, the men of 
colour can at once be admitted without danger to an 
absolute equality of political rigfate, tlie more 
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dustrious alone becoming invcBted with privileges 
which are withheld from the indigent and most 
worthless of the dominant mcc. Such a recognition 
of rights not only raises the negroes in their opinion 
of themselves, but, what is of far more consequence, 
accuetoms a portion of the other race to respect them. 
In the free states, we were often painfully reminded of 
the wide chasm which now separates the whites &om 
the emancipated man of colour. 

If there be any place where distinctions of birth, 
wealth, station, and race should be forgotten, it 
is the temple where the Christian precept is incul- 
cated that all men are equal before God. On one 
occasion in New England, when we were attending 
the administration of the sacrament in an Epis- 
copal church, we saw all the white communicants 
first come forward, and again retire to their pews, 
before any of the coloured people advanced, moat of 
whom were as well dressed as ourselves, and some 
only a shade darker in complexion. In another 
Episcopal church in New i'ork, the order and sanctity 
of the service was, for a moment, in danger of being 
disturbed because some of the whites had been 
accidentally omitted, so that they came to the altar 
after the coloured communicants. After a slight 
confusion, however, our feelings were relieved by 
the officiating minister proceeding and showing his 
resolution not to allow any interruption from this 
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accident. I had no opportunity of witnessing the 
good example said to be eet by the Homan Catholic 
clergy in prohibiting all invidious diBtinctioDB in 
their churches ; but we know in Europe how much 
more the poor and the rich are mingled together 
indifferently in the perfonnance of their devotions in 
Romanist churches than in moat of the Anglo-pro- 
testant congregations. 

The estent to which the Americana carry their 
repugnance to all association with the coloured race 
on equal terms remained to the last an enigma to 
me. They feel, for example, an insurmountable 
objection to sit down to the same table with a well- 
dressed, well-informed, and well-educated man of 
colour, while the same persons would freely welcome 
one of their own race of meaner capacity and ruder 
manners to boon companionship. I have no doubt 
that if I remained here for some years I should 
imbibe the same feelings, and sympathise with what 
now appears to me an almost incomprehensible pre- 
judice. If the repugnance aroae from any physical 
cauBCB, any natural antipathy of race, we should not 
see the rich Southerners employing black slaves to 
wait on their persons, prepare their food, nurse and 
suckle their white children, and live with them as 
mistresses. We should never sec the black lady'a 
maid sitting in the same carriage with her mistress, 
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and aupporting her whun fatigued, and laet, though 
not least, wc should not meet with a numerous 
mixed breed springing up every where from the 
union of the two races. 

We must seek then for other causes of so general 
and powerful a nature as to be capnble of influencing 
almost equally the opinions of thirteen millionii of 
men. We well know that the abolition of villeinage 
and serfdom has never enabled the immediate de- 
scendants of freed-men, however rich, talented, and 
individually meritorious, to intermarry and be re- 
ceived on a footing of perfect equality with the beat 
families of their country, or with that class on which 
their fathers were recently dependent. If in Europe 
there had been some indelible mark of ancestral 
degradation, some livery, handed down indefinitely 
from one generation to another, like the colour of the 
African, there is no saying how long the moat galling 
disabilities of the villein would have survived the 
total abolition by law of personal servitude. But, 
fortunately, in Western Europe, the slaves belonged 
to the same race as their masters, whereas, in the 
United States, the negro cannot throw off the livery 
wliich betrays to the remotest posterity the low 
condition of his forefathers. 

There arc Indian reservations, and I often asked 
why there should nut be also negro resGrratiuns, or 
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large tcrritoriea set apart for free blacks, where they 
miglit form independent states or communities. It 
would be proper to select those districts where the 
climate is insalubrious to Europeansj but where the 
blacks are perfectly healthy. I was assured that no 
scheme could be more Utopian — that the negroes, 
if left to themsclTCs, would abandon the cultivation 
of sugar, cotton, and all the crops most appropriate 
to such lands. All this I can conceive; but my friends 
went on to object that the negroes would soon 
sink into savE^c life, and make marauding expeditions 
beyond their frontier. I have no doubt that if the 
two parties were left without a powerful check, some 
attempt would soon be mode at territorial encroach- 
ments, but it is easy to foresee which party would be 
the formidable aggressor. 



4 




PniLADELPHlA. 



CHAPTER XI. 



Phiiadelphia. — Financial criiii. — Fat/menl of Stale dtBidauU 
lutpeTukd. — General ditlresi and private louet of the Ame- 
ricans. — Debt of Pemaylvajiia. — PtMie vxirht. — Dirtct 
tazea. — Deficient revenue. — Bad faith and confiicoHon. — 
Irreaporuible executiee. — Zoom refuted by European capi- 
taliiU in 1842. — Oood failh of Congreu daring the tcnr of 
1S12— 14. — EffecU of tottvertal tuffrage, — Eraudulent eoting. 
— Alieiu. — Sotceney and good faith of the majority of the 
Slates. — Confidence of ATnrrictm capitalials. — Seform of 
the electoral body. — General pregreit oftociely, and pronpect* 
of the republic. 

Philadelphia, January to March, 1842. — WrsniNQ 
to borrow Bome books at n circulating libmry, I 
presented several dollar notes as a deposit. At 
home there might have been a ringing of coin upon 
the counter, to ascertain whether it was true or coun- 
terfeit ; here the ahopwoman referred to a small 
pamphlet, re-edited " eeiui-iiionthly," caUed a " De- 
tector," and containing an interminable list of banks 
in all parts of the Union, with information as to 
thoir present condition, whether solvent or not, and 
whether paying in specie, and adding a description 
of " spurious notes." After a slight hesitation, the 
perplexed librarian shook her head, and declaring 
her belief that tny notes were as good as any others. 
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said, if I would promise to take them back again on 
my return, and pay her in cosh, I might have the 
Tolumee. 

It often happened that when wc offered to buy 
articlca of email value in shops, or fruit in the 
market, the venders declined to have any dealings 
with us, unless we paid in ajiecie. They remarked 
that their change might in a few days be worth 
more than our paper. Many fanners and gardencra 
are ceasing to bring their produce to market, although 
the crops are very abundant, and prices are rising 
higher and higher, as if the city was besieged. My 
American friends, aiucioue that I should not be » 
loser, examined all my dollar notes, and persuaded 
me, before I set out on my travels, to convert them 
into gold, at a discount of eight per cent. In less 
than four weeks after this transaction, there was a 
general return to cash payments, and the four hauka 
by which the greater part of my paper had bcea 
issued, all failed. 

A parallel might perhaps be found for a crash 
of this kind in the commercial and fiuancial history 
of England, or at least in some of her colooiea, 
Australia, for example, where the unbounded facility- 
afforded to a new country of borrowing the super- 
abundant capital of an old one, has caused a sudden 
riee in the voluo of knds, houses, and goods, and 
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promoted the madclcat apecuktions. But an event 
now occurred of n different and far more aerioua 
nature. One morning we were told that the 
GrOTcmor of Feunsjlvania hod come in great haete 
from Harriflburg, in consequence of tlie stoppage of 
one of the banks in the cityj in which were lodged 
the funds intended for the payment of dividends on 
state bonds, due in a few days. On this emergency 
he endeavoured to persuade other banks to advance 
the money, but in vain ; such was the general alarm, 
and feeling of insecurity. The consequent necessity 
of a delay of payment was announced, and many 
native holders of stock expressed to me their fears, 
that although they might obtain the dividend then 
actually due, it might be long before they received 
another. At the same time they declared their 
conviction, that the reaourcea of the State, if well 
managed, were ample; and that, if it depended 
on the more affluent merchants of Philadelphia, and 
the richer portion of the middle class generally, 
to impose and pay the taxes, the honour of Penn- 
sylvania would not be compromised. 

It was pmnful to witness the ruin and distress 
occasioned by this last blow, following, as it did, so 
many previous disasters. Men advanced in years, 
and retired from active life, after success in business, 
or at the bar, or after military service, too old to 
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m^nte with their UmHia to the West, and b^in 
the wocld agun, are left demtute; many widows 
and BiDgle woatea bare loet their all, and great 
numbers of the poorer cia^ees are deprived of 
tb^r eaTings. An erroneous notioD prerails in 
En^nd that the miaeiy created hy theee bank- 
TuptcKB a confined chiefly to foreigners, but, in fact, 
amaj of the poorest dtizens of PennsylTania, and 
of other States, bad invested money in these securities. 
In 1844, or two years aftermy stay in Philadelphia, 
the Savings' Bank of New York preseoted a petition 
to the legislature at Harrisbui^ for a resumption 
of payment of dividends, in which it was stated that 
th<:ir bank tliea held 300,000 dollars, and had held 
800,000, but was obliged to sell 500,000 at a 
great depreciation, in order to pay the claimants, 
vtlio were compelled by the diatreaa of the times to 
withdraw their deposits. 

The debt of Pennsylvania amounted to about 
8,000,000/. sterling, nearly two thirds of which 
was held by British owners ; and as a majority of 
these belonged to that party which always indulged 
the most sanguine hopes of the prospects of the 
American republic, and estimated moat highly the 
private worth of the people and their capacity for 
eelf-governnient, they suffered doubly, being dis- 
appointed alike in tlicir pecuniary speculations and 
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their political views. It waa natural, therefore, 
that a re-action of feeling should embitter their niinde, 
find incline them to mE^nify and exaggerate the 
iniquity of that conduct which had at once impugned 
the soundness of their judgment, and inflicted a 
severe injury on their fortunes. Hence, not a few 
of them, confounding together the different States, 
have represented all the Americans as little better 
than swindlers, who, having defrauded Europe of 
many millions sterling, were enjoying tranquilly and 
with impunity the fruits of their knavery. The 
public works executed with foreign capital are 
supposed by many in England to yield a large profit 
on the outlay, which is not the case in any one of 
the delinquent States. 

The loss or temporary euepension of the interest 
even of one tliird of the above-mentioned debt, 
in a country like Pennsylvania, where there is a 
small amount of capital to invest, and that belonging 
chiefly to persons incapable of exerting themselves 
to make money, a country where property is so 
much divided, and where such extensive failures 
had preceded this crisis, inflicts a far deeper wound 
on tlic happiness of the community, than the de- 
falcation of a much larger sum in Great Britain 
would occasion. 

When we inquire into the circumstancea which have 
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iavolved the FenDsjlTaniima in their present 
ties, we shall find that, disgraceful as their conduct 
been, their iniquity ia neither so great, nor the proe- 
pect of their affairs righting themselves so dcaperate, 
aa might at first sight be supposed. Every holdev, 
of FcnnsylvanioD bonds is undoubtedly entitled 
assume that " there's something rotten in the state 
of Denmark," and to observe to any traveller who 
extenuates the delinquency of the State, " the better 
you think of the people, the worM opinion you must 
entertain of their institutions." How, under a repre- 
sentative form of government, can such events occur 
in time of peace, and, moreover, in a state so wealthy, 
that an income tax of Ij per cent would yii 
the two millions of dollars required", and where th«J 
interest on the bonds was not usurious nor unusi 
in America — unless the majority of the electoi 
be corrupt or grossly ignorant ? 

It appears that in the year 1831, when Pennay] 
vania borrowed a large sum for making railwayi 
and canals, ahc imposed direct taxes for seven yean^i 
for the express purpose of regularly paying 
interest of her debt. It was hoped, from 
experience of New York, that, at the expiration 
that terra of years, the public works would becoi 
sufficiently profitable to render it unnecessary 
• Tucker's Progress of the U. S. 1843. p.230. 
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renew the tax. The inhabitanta went on paying 
until tlie year 1836, when the govermaent thought 
itself justified in remitting the burden, on heiug 
unexpectedly enriclied by several large Biuns from 
various sources. In that year they received for 
granting a charter to the U. S. Bank of Pennsyl- 
vania 2,600,000 dollars, and 2,800,000 more for 
their shore of monies which had accumulated in tbe 
treasury of the Federal Government, arising out of 
the sale of public lands, and then divided among the 
States. It was calculated that these funds would last 
for tliree years, and that the public works would 
by that time yield a revenue sufficient to defray 
the interest of the sum laid out on executing tlieui. 

That the legislature should have seized the first 
opportunity of relieving their constituents from the 
direct taxes will ai^tonish no one who has perused the 
printed paper of the tax-aesessor in Pennsylvania, 
which every one is required to fill up. The 
necessity of ascertaining the means of persons 
possessed of small property renders the qncations 
exceedingly minute and inijuisitorial. From a, 
variety of others, I extract the following: — " What 
is the amount of your monies loaned on mortgage, 
and the debts due to you by solvent debtors?" 
" "VYhat interest do they pay?" " Wliat shares do 
you hold in any bank or company in any other State?" 
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" How many pleasure carrii^ea do you keep ? " 
" HoTV many watches do you owii? — are they goldf 
or silver?" and so forth. 

Soon after the ill-judged rcmiasion of this tax,,1 
a great combination of circumstances led to over* 1 
trading, and the most extravagant schemes of monej- I 
making. The United States' Bank, during it» I 
controversy with President Jackson, hiid accumulated I 
a large amount of specie, and lent it out niostj 
lavislily and imprudently ; and when it obtained I 
its new charter from Pennsylvania, it ogtuu promoted ] 
loans of all kinds, which gave an inordinate stimulus I 
to speculation. Some of the great London banks. I 
at the same time, gave credit to a prodigious amount, I 
often without sufficient caution; and when they I 
were compelled to withdraw this credit euddenly, 
tlioy had not time to distinguish which of thwr '* 
creditors were worthy of confidence. A great fire 
in Kew York, in 1834, had annihilated property to 
the value of six millions sterling. After the United 
States' Itank had ceased to be connected with the ] 
Fedcml Government, many other States, besidea ] 
Pennsylvania, granted charters to banks, which led to 
an over-issue of notes, and a hot-bed forcing of trade 
throughout the Union. Then came, in 1839, tlie 
miserable expedient of authorizing banks to suspend 
cash payments, and in 1841, the stoppage of the 
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great U. S. Bank of Pennsylvania, followed by a 
general panic and financial criela. 

It is necessary to reflect on these events, in 
order to understand how the insolvency of Penn- 
sylvania was brought about; but no American 
writer or statesman of any character pretends to 
excuse or palliate the conduct of her legislature 
in 1839, 1840, and 1841. In these years, there was 
an actual excess in the ordinary expenditure of the 
State for the purposes of govemnient and education, 
over the receipts from all sources of revenue, ex- 
cept the public works. Tlie proceeds of these Inst 
were appropriated to the payment of the interest of 
the debt, for wliich they were lamentably insufficient. 
Id what manner were these various deficits provided 
for ? Not by the imposition of new burdens, but by 
borrowing, and adding annually to the pubhc debt. 
The party in power shrank from the unpopularity of 
laying on new taxes ; and the slight share of discredit 
incurred by them at the time, for this glaring act of 
bad faith, places in a strong light the mischief arising 
from the small power here confided to the executive. 

The Governor tells the Houses that there is a defi- 
ciency in the revenue, and they arc left to make the 
best of it, and appoint a committee of ways and means, 
eomposed usually of members very incompetent as 
financiers. It is for them to consider what is to be 
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ds«e; doc w ■• eiperiamd niiriil MinirtCT of 
Vhmottr BO dnaodDor «f the cscieqoer, whose doty 
itif to eame f arw vi widi > haJgct, and declate,Iike 
ibe Fin,IMi mhartcr hi 1842 : — ** Hoc b an income- 
tax, to wUdi j-oa mart t"V»^, or we ree^n." Tlie 
jtalonj on the part c€ tht people, nd their fan of 
the aboKs of s ctra^ oeeutiT^ bare induced tbem 
to dr c iB Btcribe tti powcn ao nracb, tliat tbev have 
■wvtmBy iepmei it of all reepcmsiliilitf . In their 
attempt to avoid one eril, they have &llen 
another aa great, if not greater. 

Tlie resources of the country were eo paralyzed itt 
1642, amidst the general wreck, and crash of commer- 
cial hoiues and banks, that the suspension of the pay- 
ment of one or two State dividends had becoiue 
unnvuidable ; but the non-payment even of a fraction 
of the interest in 1843—1, during a period of rei-iving 
prosperity aud sound currency, reflects no small dis- 
grace on the people, or discredit on the nature of 
tticir institutions. > 

It appears tliat in the year 1841, before tlifl 
regular payment of dividends was suspended, a' 
now property tax was imposed, wliich came into play 
in 1842, and yielded to the State 486,000 dollars; 
and 558,000 more in 1843, and an additioual sum in 
1844, of 755,000 dollars. These returns being inade- 
quate, a new tax was laid on in 1844, with more 
stringent regulations for enforcing its collection, and 
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it is now expected (December, 1844) tliat the public 
creditor, whose arrears of unpaid dividends have, in 
the mean time, been funded, will receive his due. 
But how many bondholders have been already obliged 
to sell out, while others are dead and gone, ho that 
restitution to all becomes impossible ; and thus, to a 
certain extent, an irretrievable act of confiscation has 
been perpetrated I 

Let us now consider how far these evils can be 
attributed to causes of so general, lasting, and drcp- 
seated a nature, as to have justified the monicd men 
of England and the Continent, in 1642, in the dis- 
trust mauifeuted by them ofthe good faith of the whole 
Union. Such a want of confidence was dispLiycd 
when the agent of the Federal Government failed 
to obtain in Europe a loan of a few millions sterling 
offered on very advantageous terms. 

On referring to the hbtory of the United States, 
during the present century, we find iliat in the course 
of the war of 1812 — 1814, the nation had incurred a 
debt about equal to that now owing (1844) by all 
the delinquent States, A proposal was twice made 
in Congress to discontinue the payment of dividends 
to the English creditors, on the ground that they 
were enemies. On both occasions, the proposal was 
rejected, as dishonest, and with marked cspresaiona 
of disappiiibation; ata time when direct taxes levied by 
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the Federal Govemment pressed heavy on the people* 
The debt went on increasing after the cloee of the war, | 
but was at length entirely paiil off in 1835. Theae | 
transactions raised the character of American secu- 
rities througbout Europe ; and the altered tone oEfl 
feeling evinced In 1642 is the more renmrkablc^ J 
as it occurred in a time of profound peace, wbeaj 
there waa no immediate anticipation of war, and 1 
when it was well known that between the years 1 
1812 and 1842, the wealth and territory of tho| 
confederacy bad increased enormously, and the popn* 
lation more than doubled. In fact, the advance in 
the number of the inhabitants in this short interval 
was from eight to eighteen millions ; the excess alone 
amounting to more than the population of all England's 
at the commencement of the present century, ^^ 

It cannot be denied Uiat the course of events 
during the thirty years above alluded to has afforded 
grounds of anxiety to those who admire republican 
institutiona and to every well-wisher of the prosperity^! 
of the Union. They who would make a permanent in-^J 
vestment of money in U. S. stock must anticipate the 
possibility of war, and of a consequent reduction of 
revenue from the customs. If it then became necessary 
to lay on direct taxes, wc have to consider, whether a 
majority of all the citizens would be likely to evince as 
much repugnance to pay their dividends punctually Iq 
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foreign and domestic creditors aa the Pcnnsylvaniana 
and Marylandera have recently fihown. If it has 
required several years to rouse the electors of these 
ancient States to a sense of their duty and honour, 
would the consciences of the new settlers in ruder 
and less advanced communities, constituting a large 
portion of the Union, be more sensitive ? 

As [)oliticians, no people are so prone to give way 
to groundless fears and despondency respecting the 
prospects of affairs in America aa the English, partly 
because they know little of the condition of society 
there, and partly from their own well-founded convic- 
tion, that a near approach to universal suffrage at home 
would lead to anarchy and insecurity of property. 
To divide the land equally among all, to make an 
" equitable adjustment" of the national debt, or, in 
other words, to repudiate, are propositions gravely dis- 
cussed at Chartist meetings, and even embodied in nu- 
merously signed petitions to parliament. The majority 
even of the democratic party in the U. S. would 
probably assent to the opinion, that in Kngland, 
where there is so much actual want, where one tenth 
of the population, or 1,500,000 persons, receive pa- 
rochial relief, where education has made such slow 
progress among the jxwr, and where there is no out- 
let in the Far West, no safety-valve for the escape 
of the redundant inhabitants, it would be most don- 
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geroue to entraet every adult male with the i 
of votiDg. Yet in America they think the cxperWj 
nient a safe one, or even contend that it has euo^l 
ceeded. But not a few of the opposite party, hoiNa 
ever inexpedient and uaeless they may think it wM 
agitflte the question, agree with the majority a£l 
European politicians in considering that it has low-*" 
ered and deteriorated the character of the electoial'] 
body. 

It is UDdeniable that the rapidity with wliich t 
native population haa multiplied throughout thaia 
Union, and still more the influx of aliens into every 
State, has had a tendency to cause the whole country 
to resemble a new colony, rather than an old and 
long-established nation. Not only many new Terri- 
tories and States, but even some of the old ones, 
such aa New York and Pennsylvania, conttun bo 
much unoccupied land that they are full of adven- 
turers and speculators from other parts of America, 
and of new-comers from Europe, speaking > 
rent languages, often cherishing foreign prejudic* 
and disturbing the equilibrium of native partiei 
founded on broad and distinct views of home polic^,^ 
I have already remarked, that, on the southern fron- 
tier ofthe State of New York (p. 59.), I saw the native 
forest yielding as fast to the axe of the new settler, aa 
if we liad penetrated to the Far 'West, or the back 
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woods of Canada. When we turn to her northern 
confines, we learn from the Reports of the Geological 
Survcjorfl employed by government in 1837, and 
subsequent years, that in Essex County and else- 
where they had recourse to Indian guides in a putb- 
less wilderness, encountered panthers and mooae-deer, 
found the beaver still lingering in some streams, saw 
lakes before undescribed, and measured the height of 
mountains for the first time. During my short so- 
journ in the metropolis of that State, I witnessed, 
among other illustrations of the heterogeneous com- 
position of its people, a grand Repeal demonstration, 
an endless procession of Irish parading the streets, 
with portraits of O'Connell emblazoned on their 
banners, and various mottoes, implying tliat their 
thoughts were occupied with party questions of 
British, not of American politics. A large number 
of these aliens have, contrary to old usage, been of 
late years invested with electoral rights ; and can- 
didates for places in the magistracy, or the legisla- 
ture, are degraded by paying court to their sympa- 
thies and ignorant prejudices. This temptation Is 
too strong to be resisted ; for, small as may be their 
numbers when compared with the native voters, tliey 
often turn the scale in an election where the great 
constitutional parties are very nearly balanced. 
In addition to some of these evils, Pennsylvania 
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libosn BDder tW faMhraita^ of hang jmntly oi!ca- 
pM by two noo, tbott of Btitich, and thoee of 
Germaji extrsctwa. Tbe latter are spoken of hj 
the ADglo-AmeriauM ■• tbe Bceotuna of tlie land. 
Tbejr appeared to rae indnstiitnu and aavii^ very 
averae to epecolation, bat certaialjr wantiDg in tliat 
habit of identifying themselves with the acts of tbeir 
guvenuneDt, which can alone give to the electors under 
ft representative system a due sense of responsibility. 
Some of them talked of their public works as of 
commercial projects which had failed; and when I 
remarked that, unlike the English, whose debts were 
incurred by carrj-ing on ware, they were at least 
reaping some advantage from their expenditure, they 
assured mc I was mistaken — that euch cheap and 
rapid means of locomotion were positively injurious, 
by facilitating migrations to the "West, and preventing 
a country with a " gparse " population from filling up. 
For thia reason, their lands had not risen in value 
as they ought to have done. They proteatcd that 
they hod always been opposed to railways and canaJs ; 
and tliat for every useful line adopted, there waa 
euro to bo another unnecessary canal or railway made, 
in consequence of " log-rolling" in their legislature. 
The representatives, they say, of each section of the 
oountry, would only consent to vote money, if they 
could obtain a promiac that on equal sum should be 




laid out in their own district, and to thiB end eorne 
new and uncalled-for scheme had to be invented. 
This kind of jobbing they compare to log-rolling 
in the back aettlemente, where the thinly -scattered 
inhabitaats aaaemble and run up a log-cabin in a 
single day for the new-comer, receiving, in their 
turn, some corresponding service, whenever the union 
of numbers is required. 

From all I could learn, I felt inclined to believe, 
that aa soon as these Germans were convinced that 
they really owed the money they woidd pay it. 
There are, however, a multitude of European immi- 
grants who have recently been admitted to take 
part in the elections by ahortening the term of years 
required for naturalization. It ia also notorious that, 
owing to the neglect of registration, many aliens vote 
fraudulently, and others several times over at the 
same poll, in various disguises. 

To those English politicians who are not accus- 
tomed to look with favouring eyes on democratic 
institutions in general, the task of reforming such 
abuses appears hopeless. By what eloquence, they 
ask, can we persuade an ignorant multitude to ab- 
dicate power, if we have once taken the false stop of 
conferring sovereignty upon them ? At every elec- 
tion they must become more and more demoralized. 
It ia proverbially difficult for truth to reach the ears 
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fafce^M, iriB ittmklnm &e otdal of canlested 
«1i«nticftM. rf ttK7 ntHC defer to nt%ar prejudices, 
mxl utmf—ct tt*Xat^ ; — ia% word, tliAt eome ma^ be 
W/nl«nt Ut break fltonei on tbe road snd dig canals, 
InHMd "f dioomt^ hw^ren, trad instnicting them 
iKrtf to*(rte? 

N'rtlilr)^ I* more kmj than to draw so discoura 
ft (dotiirn (rf lilt! (IftngRm of iiniveruil suffrage, that ■% 
nri< liul III i1it«i>nir of tlic republic, and deem it far 
Hl'il'ii wonddrflil that Ohio Blmuld pay than that Mis- 
ltHl|i|it iliuiilil n'piiJiute. But wlica wc take a uenrer 
vlfW ul' KJOOHt ovcnti, and observe what ia now going 
(III III Oiii V, R, w« diaoovcr gruunda for viewing 
llli'li' iiflliliit III ri vii-y iliHerciit luitl fur iimre cheerful* 
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light. In tlie first place, toucluDg financial matters, 
it is Batisfactory to know that, when the Central Go- 
vernment failed, in IS42, to contract a loon in Eu- 
rope, the American capitiilieta came forward without 
hesitation, and advanced the money on the terms 
wliich had been rejected. The new stock rose at 
once above par, and has since become saleable in 
Europe at a premium of 16 per cent. The Ame- 
ricans have, aleo, made large purchaser, in the years 
1843 and 1844, of the bonds of Ohio, Kentucky, 
Tennessee, and even Pennsylvania; and had there 
been more capital seeking investment in the U. S., 
their secnrities generally would liave changed hands 
to a greater extent 

This confidence ia not based on any princii)les of 
pure patriotism, but on cool calculation and a know- 
ledge that all but nine out of twenty-nine States and 
Territories are cither free from debt, or have been 
true to their engi^ementa. The only State which 
baa formally disowned or repudiated a portion of 
her debt, amounting to about one million sterling, 
is MississippL She docs not deny having received 
the money, or a part of it, but has the efirontery to 
allege, as ground for non-payment, that her agents 
exceeded their powers, and defrauded her. Michigan, 
also, and Florida, have held language somewhat border- 
ing on repudiation ; but the other States in arrear have 
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promised to pay, and some of them arc excrtiDg tbeu- 
eelvca in earnest to accompliEli the object. Upon the 
whole, the interest of nearly half the money borrowed 
hnfi been r^ularly paid ; and when we recollect that 
no amall part of it was lent to new and jjoor States or 
Territories, where society is still in a rude, half-formed, 
and migratory condition, and that the money lent 
rashly and incautiously was spentj as might have beea 
expected, improvidently, we must view their delio- 
quency with some indulgence, and assign a share, at 
least, of the blame to the lender. 

The state of Ohio has always punctually discluiTged 
the interest of her debt by direct taxes imposed for 
that special purpose, although there has been a de- 

Lficit from the beginning on the proceeds of her public 
works. She is of recent origin, and her growth has 
been more rank and luxuriant than that of any other 
State of the Union. An influx of illiterate Irish, 
Welsh, and Westphalian settlers, has tended to lower 
the educational qualificatiousofhcrelectors, considered 
OS & whole ; but she came of a good New-England 
stock, which, like the philosopher's stone, has con- 
Terte<l much of her baser metal into gold. 
Any foreigner who has hastily embraced the noti< 
that ft suffrage virtually universal must be incompa- 
tible in the U. S. with order, obe<Uence to the laws, 
security of property, a high degree of civilizatioQ,. 
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and the most unimpeacliable public credit, line only 
to moke himself acquiunted with the present con- 
dition of the New-England States, especially Massa- 
chusets, and he will feel satisfied that the chaise 
may be refuted. It is a wholly different question 
whether so democratic a constitution is equally fitted 
for the exigencies of many other parts of the Union, 
where the mass of the people are less advanced in 
knowledge and wealth, where the force of public 
opinion and aynipathy is checked, and the free com- 
munication of thought impeded, by distinctness of 
races and of language. 

Although the political constitutions of the several 
States are all fonned on one great model, thcro exists 
considerable diversity in the detiub of their or- 
ganization. The qualifications of the electors and 
legislators are not the same in all, nor the modes of 
appointment or powers of the Executive. There 
seems, however, a nearer approach to uniformity, tlian 
can be consistent with the very different degrees of 
social advancement and mental cultivation to which 
these independent States have attained. 

To defects and blemishes of this kind, the leading 
statesmen in America are not blind, and both the 
evila and their remedies arc subjects of the freest 
discusaioD. In many of the newspapers, and in the 
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monthly and quarterly journals of both parties, i 
public lectures and speeches at elections, we i 
during the laat three years, the conduct of repo-J 
diating or defaulting States unsparingly condemned. J 
The raoat eamest appeals are made to the sense i^M 
justice and honour, to the religious feelings or na^l 
tional pride, of their hearers or readers ; they alsff 1 
tell them that it is their interest to pay, and that, if 1 
they cannot be moved by liigher motives, they should 
remember that " Honesty is the best policy." The ' 
frequency and earnestness of these exhortations euf- ' 
ficiently prove the conviction of the writers and era- j 
tors that a reform may be brought about. The J 
miscliicf that has occurred is sometimes adduced as a | 
proof that education and habits of temperance, al- 
though they have made great progress during the 1 
last fifteen years, have not yet been carried far enough. J 
A more strict registration of the electors for the sak» 
of putting an end to fraudulent voting, and the ex-* 
elusion of foreigners from the electoral body, by l 
lengthening the term of naturalization, are measures ■] 
wannly insisted upon by the party opposed to thoi 
extremes of democracy — a party which, so late as tl 
year 1840, obtained a majority in a presidential elec-? 
tion, when two millions and a half of persons j 
their votes. Sanguine hopes arc entertained that tha> 
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moet respectable members of the Jemocratic party 
will also join in effecting reforms in the electoral sys- 
tem so obviously desirable. It is not simply the fair 
fame and happiness of eighteen millions of bouIa 
which are at stake ; for during the lifetime of thou- 
eands now taking part in public affairs, or before 
the close of the present centuryj the popuktloa of 
the U. S. will probably amount, even on a moderate 
estimate, to no less than eighty millions.* 

• Tucker's Progreaa of lie U.S., p. 106. 
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Neie York cili/. — Geology. — Ditlribation of ernilie bl'ir-ii i 
Long Inland. — Re*idetKein New York. — Effect* on fucirt^ < 
increased intercourse of diitiad Slatti. — Separation of II 
capital and metropolis. — Climate. — Geology of the Tactm 
mountains. — Strattim of plmnbago and anthracite in the nw 
schist of Worcester. — Theory of its origin. — Lectures for 
working classe*. — Fotnl foot-prints of birds in red toMiifone.- 
Mounl Holyoke. — Visit to the island of Martha's Viveyard.- 
FossU Walma. — Indian*. 

New Vorh, March, 1842. — The island on which Xe' 
York Btanda is composed of gneiss, as are the clifTa o 
the left bank of the Hudson, for many miles abovM 
At Hoboken, on the opposite side of the river, clifl 
are seen of serpentine, a rock which appears to h 
Bubordinate to the gnebs, as in many jiarts of Norw«] 
and Sweden. All these formations, as well as tbi 
ayenitc of Staten Island, correspond very closely wit] 
European rocks of the same order. 

Long Island is about 130 miles in length, and the 
town of Brooklyn, on its western extremity, may Iw 
considered as a suburb of Xew York. This low island 
is every where covered with an enormous mass of dri 
or diluvium, and is the most southern point in 
United States, where I saw la:^ erratic blocks 
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immbere. Excavations recently made in tlic Navy 
Yard at Brooklyn have exposed the boulder forma- 
tion to the depth of thirty feet; the lowest portion 
there seen consisting of red clay and loam, ivith 
boulderB of trap and sandstone, is evidently the 
detritus of tlie New Red Sandstone formation of 
New Jersey. This mass, in the sections where I 
observed it, vras about eighteen feet thick, and 
rudely stratified. Above it lay an unstratificd grey 
loam, partly of coarse and partly of fine materials, 
with boulders and angular blocks of gneiss, syenitio 
greenstone, and other crystalline rocks, dispersed at 
random through the loamy base, the whole being 
covered with loom eight feet thick. One angular 
block of gneiss, which I measured, was thirteen feet 
long, by nine in breadth, and five feet high, but 
masses still larger have been met with, and broken up 
by gunpowder. Mr. Redfield, who accompanied me 
to Brooklyn, suggested that the inferior red drift may 
have been accumulated first when the red sandstone 
of the neighbouring country was denuded, and that 
afterwards, when the land was submerged to a greater 
depth, and when the gneiss and hypogene mountains 
of the highlands alone protruded above the waters, the 
upper drift with its erratics may have been thrown 
down. I am well disposed to adopt this view, because 
it coincides with conclusions to which I was led by 
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independent evidence, after examining the diatnctn 
around Lakes Eric and Ontario, viz. tliat tlie drift 
was deposited during the snccessive eubmergenee of M 
region which had been previously elevated and < 
nuded, and which had already acquired its presc 
leading geographical features and superficial configit-J 
ration. 

At South Brooklyn, I saw a fine exanaple of e 
tified drift, consisting of beds of clay, sand, i 
gravel, which were contorted and folded as if by 
violent lateral preeaure, wliile beds below of similiur 
composition, and equally flexible, remained horizontaL 
These appearances, which exactly agree with tliOB9>^H 
seen in the drift of Scotland or the Korth of Europe^^f 
generally accord well with the theory which attri- 
butes the i)res8ure to the stranding of ice islands, which, 
when they run aground, are known to push before 
them large mounds of shingle and sand, and mui 
often alter greatly the arrangement of strata fonningfS 
the upper part of shoals, or mnd-banks and t 
banks in the sea, while the inferior portions of t 
eaiue remain unmoved. 

Mr. Mather, in his Report on the geology of i 

portion of New York ", states an interesting fact M 

regard to the arrangement of the boulder formation a 

Long Island, which, as before mentioned, extendi I 

■ Beportfor 1837, p. 88. 
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about 130 milea cast and west. At its eastern ex- 
tremity the boulders are of such kinds of granite, 
gneiss, mica, slate, greenstone, and syenite, as may 
have come acrosB the Sound from parts of Rhode 
Island, immediately to the north. Farther westward, 
opi)osite the mouth of the Connecticut River, they 
are of such varieties of gneiss and hornblende slate 
as correspond with the rocks of the region through 
which that river passes. Still farther west, or opposite 
Newhaven, they consist of red sandstone and con- 
glomerate, and the trap of that country ; and Inatly, 
at the western end, adjoining the city of New York, 
we find serpentine, red sandstone, and various granitic 
and crystallioe rocks, which have come from the 
district lying immediately to the north. Tliis distri- 
bution of the travelled fragments will remind every 
geologist of the manner in which distinct sets of 
erratics are lodged on the Swiss Jura, each set, 
whether of granite, marble, or gneiss, answering in 
composition to those parts of the Alps which are 
nearest and immediately opposite, as if they had 
crossed the great valley of Switzerland, more 
than fifty miles broad, in a direction at right angles 
to its length. The Sound, which separates Long 
Island from the main land, is from five to twenty- 
five miles broad. The fn^mente have doubtle^ 
been transported by ice ; but we must suppose them 
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to lutve been floated by ice-iBlands ta the sea, as 
there are no high mountAina in this part of North 
America from which glaciers can have descended 
after the contmcnt had acquired nearly ita present 
shape and altitude. 

We spent Beveral weeks at New York, and soon 
found ourselves at home m the society of persons 
to some of whom we had letters of introduction 
from near relatives in England, and others whonx 
we bad met at distant places in the course of our 
tour. So many American citizens migrate from 
north to south for the sake of mild winters, or 
attendance on Congresa, or the supreme courts of law 
at Washington, or congregate in large watering 
places during the summer, or have children or brothers 
settled in the Far West; every where there is so much 
intercourse, personal or epistolary, between scientific 
and literary men in remote states, who have often 
received their university education far from home, 
that in each new city where we sojourn oui 
American friends and acquaintances seem to knov 
something of each other, and to belong to the samt 
set in society. The territorial extent and poliUca! 
independence of the different States of the Xlnioi 
remind the traveller rather of the distinct nation 
of Europe than of the different counties of a singl« 
kingdom like England ; but the population has spreac 
BO fust from certain centres, especially from Nev 




Chap. XII. NEW YORK. 243 

England, and the faciUticB of communication by rail- 
way and fteam-boat are so great, and are always 
improving so rapidly, that the twenty-eix republics 
of 1842, having a population of seventeen millions, 
are more imitcd, and belong more thoroughly 
to one nation, than did the thirteen States in 1776, 
when their numbers were only three millions. In 
spite of the continued decline of the federal 
authority, and the occasional conflict of commercial 
interests between the North and South, and the 
violent passions excited by the anti-slavery move- 
ment, the old colonial prejudices have been softening 
down from year to year, the English language, 
laws, and literature, have pervaded more aiid more 
the Dutch, German, and French settlements, and 
the danger of the dismemberment of the confederacy 
appears to all reflecting politicians less imminent 
now than formerly. 

I dined with Mr. Astor, now far advanced in 
years, whose name is well known to the readers of 
Washington Ir^ing's " Astoria." He informed me 
that he was about to found a large public library 
in New York, which I rejoice to hear, as the scientific 
men and natimilists of this country can rarely 
aflbrd to purchase expensive European works with 
niunerous illustrations. I often regretted, during 
mj short residence here, that the town of Albany, 
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150 miles distant, is tlcatined, because it is the capiti 
to possess tlie Bplendid coUection of miDertUs, : 
and fossils obtained during tbe late govermnei 
survey. The surveyoni are now employed in arr 
ing these treasures in a museum, which would have 
been far more useful and more frequently con- 
sulted if placed io the midst of this wealthy 
metropolis, having a population of 300,000 eoulM 
Foreigners, indeed, who have only visited Is» 
York for commercial purposes may imagine 
all the inhabitants are exclusively engrossed wi^ 
trade and money-making; but there is a collef 
here, and many large and flourishing literary g 
scientific institutions, I received numerous 
tations to deliver lectures on geology, but hod 
flcarcely time to finish one short course when I 
was reminded, by the breaking up of winter, that 
I could resume my operations in the field. 

It waa now the second week of April, and a 
the willows on " tbe Battery " were putting fop( 
their yellowish-green leaves. The air was aa wai 
as in on English summer, although a few days befot 
the gi'ound had been covered with snow. Sin 
sudden changes are trying to many constitution! 
and we are told that if we staid a second year in 
the United States we should feel the influence of 
the climate, and begin to lose that freehness 
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colour which mnrkB the newly-arrived Englishman. 
The greater sallowness of complexion here is attri- 
buted to the want of humidity in the air; and we 
ought to congratulate ourselves that there is no lack 
of that ingredient in the atmosphere of Great 
Britain. We continue to be surprised at the clear- 
ness of the skies, and the number of fine days and 
bright star-light nights, on this side of the Atlantic 
April 12, 1842. — Left New York, and ascended 
the North River to Hudson City, to observe there 
the transition or Silurian slates and limestones. 
These rocks have undergone so much distiu'bance 
that I was unable to satisfy myself — perhaps from 
want of more time for observation — whether the 
alleged unconformability of the fossiltferous lime- 
stone to the black slate is real or only apparent, 
and owing to Bhifts in the position of the strata. 
From Hudson City I followed the line of the rail- 
way by Chester and Weslfield, over what is called 
the Taeonic range of mounta'ma. They may be 
considered, geographically, as a continuation of the 
Green Mountains of Vermont ; and they do not 
differ greatly in their geological structure, the pre- 
dominant rocks being gneiss, mica schist, talcose 
alate, and crystalline limestone, the larger [wrtion 
of which would in the ordinary nomenclature of 
geology be called primary. They have, however. 



•2i6 



TACONIC GROUP OF STRATA. CBAr. XnTj 



been termed metamcirpliic, because in eomc of the 
associated elates traces of fucoids and Tenniform 
bodies, called Nereites, have been discoverwL Pro- 
fessors Hitchcock and H. D. Rogers have expressed 
an opinion, which appeared to me highly probable 
after a cursory examination of these hills, that they 
consist of altered Silurian strata. Dr. Emmons, 
the other hand, contends that they are more ancieni 
than the lowest sandstone of the oldest foasilifcroi 
group of New York, — in a word, that they axe 
sedimentary strata of an era anterior to the Silurian, 
in a mctomorphic state. The order of arrangeme^nt 
of the masses, their mineral constituents and oi^nic 
remEuns, are appealed to in support of this theory- ; 
and several sections are considered as pro^'Uig that 
the most ancient sandstones of the New York series 
rest unconformably on the rocks in ciucstion, to 
which Dr. Emmons gives the name of the Tacooic 
system. But the fossils are so few, and so analogous 
either to species found in the Silurian strata in the 
United States or in those now generally referred, 
like the Nereites (a species of annelidcs?), to the 
inferior division of that group in Great Britain, tbati 
tlic claim of tliis Taconic group to an independent 
place among the paleozoic formations seems still verf 
questionable. 

I went afterwards to examine the mica schist 
of "Worcester, in Massachiisetta, to the east of the 
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Taconic range and of the Connecticut Kiver, and 
forty -five miles due west of Boston. I found, 
inters tratificd with the mica schist and associated 
clay-slate of this place, a regular bed of plumba- 
ginous anthracite, or impure graphite, portions of 
which give a streak on paper lilte a lead pencil. 
It has been used for making pencils, while a part 
of the stratum has lieen worked for coal, but 
apparently without profit, as the mine is now 
abandoned. The mica schist contains garnets and 
aijbestus, and is much impregnated with carbonaceous 
matter. I searched in vain for vegetable impreseions 
in the plumbaginous anthracite, which was in part 
iridescent, like cool, and so much resembled some of 
the earthy anthracites which I soon afterwards saw 
on the borders of Massachusetts and Rhode Island, 
at Wrentham, Cumberland, Attleboi-ough, and 
Mansfield, that I feel strongly inclined to believe 
that the Worcester beds, however crystalline they 
may lie, are no other than carboniferous rocks in an 
altered or nietamorphic state. At the vai'ious loca- 
lities last mentioned I found in the carbonaceous 
slates accompanying the anthracite the most common 
coal plants, such as Pccopteris plumosa, Neuropteris 
flexuosa, Sphenophyllum, Calamites, &c. Although 
the associated strata were not in a crystalline con- 
dition, they and the coal were occasionally traversed 
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with veins of quartz, like the plurubaginous bedl 
at Woi'CGgter ; and there are maay places in Rbod»^ 
Island and ItlassochuBettB, puinted ont by Dr. C. 1 
Jocksou and Fro feasor Ilitchcock, in which 
curboaifenjua and old red sandstone rocks pass into 
mica schist, and other hypogcne rocks, capcdally in 
the neighbourhood of masses of granite and eycoite. 
In some casea the pebbles of the conglomerate 
remain distinct, while the ehaly base has l>cen turned 
into a well-characterieed mica schist, of which 11 
obtained specimens. 

I have already mentioned (p. 90.) that in < 
from the west of the All^hany mountuns to 1 
eastern portion of the Appaluclilan coal-field 
volatile ingredients (oxygen, hydrogen, and nitrogen)! 
of the original coal bear continually n smaller ao^ I 
smaller proportion to the carbon. In the specimons 
which I myself obtained from Pomeroy, Ohio, where 
the coal is bituminous, and where the strata are un- 
disturbed, the quantity of gaseous matter lias been 
found by my friend Dr. Percy to be in the propor- 
tion of 19 per cent, the rest being carbon and i 
2dly. In the coal at Frostburg, in Maryland, in t 
midst of the Alleghany chain, where the 
have undergone but slight disturbance, the pre 
portion of volatile matter was found to be 9^ ] 
cent. 3dly. In the Pcnnsylvanian anthracite of t 




CHiP. XII. ANTHRACITE IN MICA SCHIST. 249 

Lehigh and Mauch Chunk mines, before alluded to 
(p. 85.), the volatile ingredienta are about 5 per 
cent." 

In the plumbaginous anthracite of Worcester the 
proportion of volatile matter la about 3 per cent,, 
there being a alight trace of nitrogen. I conceive 
that a more powerful action of those same plutonic 
causes (heat, and other subterranean agencies) which 
are capable of converting sedimentary into crystal- 
line rocks may have expelled nearly all the gaseous 
ingredients from a stratum of coal or anthracite, and 
turned it into an impure plumbago, while the car- 
boniferous grits and shales were changed into car- 
bonaceous mica-schist, clay-slate, and quartzite. At 
Little Falls, on the Mohawk River, and elsewhere in 
the U. S., and at the Falls of Montmorency, and 
other places in Canada, I have seen the lowest 
Silurian strata resting miconformably on gneiss and 
Other hypogene formations. But we ought not to be 
surprised on that account, if we find on the Ame- 

• These reaultj were obtaineJ from an elaborate analysis made 
for nic by the kindacsf of Dr. J. Per<;y of Biruiingbotn, since the 
lUtement given at p. 90. jras print«d. They bear out llie geo- 
logioHl inferences, there referred to, of Professor H.D.Roger*; 
but it will be seen th&t the proportiou* of the chemical consU- 
tueuts ilifler grcatty, the gaseous matter being onlj half the 
previously estimBted qnantity. For details of the analysis and 
manipulations, see Appcnilix to a paper by the author, in the 
Jourual of G«ol. Sue, London, No II. ISiS. 
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rican continent, as in the Swiss Alps and other 
regions in Europe, strata containing pUnts of tlie 
coal-measures, or of still newer dates, which hare 
aci^uired the hypogcne or metnmorphic structure. 
Near the Atlantic border of the United States, in 
particular, wc should be prepared for such n dia- 
covery, for wc know that those powerful moTemcnU 
which have given rise to the Appalachian ''hwin^ 
folding and dislocating the solid rocks for a brcadtlt 
of 150, and a length of more than 1000 miles, and 
the injection into the eastern jtortion of the chain, of 
igneous rocks of the trappeon and plutonic order, are 
phenomena posterior in date to the depoidtion of tlte 
American carboniferous strata. During so long a 
EGiics of subterranean changes as are implied by these 
disturbances it may well have happened tliat con- 
siderable maasea of the coal-bearing, as well as of 
more ancient paleozoic strata, should have assumed a 
crystalline texture. 

At a email New England town in the Taconlo 
hills above mentioned I was getting some travelling 
instructions at the bar of an inn, when a carpenter 
entered who had just finished his day's work, and 
asked what lecture would be given that evening. 
The reply was, Mr. N. on the Astronomy of tlw 
Middle Ages. He then inquired if it was gratis, 
and was answered in the negative, the price 
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twenty-five cents (or one shilling English) ; upon 
which he said he should go, and accordingly returned 
home to dress. It rcSects no small credit on the 
national system of education in New England, that 
crowds of the labouring classes of both sexes shonld 
seek recreation, after the toils of the day are over, in 
listening to discourses of this kind. Among the 
most popular subjects of lectures which I saw an- 
nounced in newspapers or placai-ds in different towns 
and villages were Temperance, a cause which has 
made great progress of Lite years among Protestants 
as well as Catholicji, and which began in the U. S. 
fifteen years before the corresponding movement in 
Great Britain ; Phrenology, to the pretensions of 
which the Americana lend too credulous an ear ; the 
History of the American Revolution ; the Present 
State and Past History of China ; Travels in the Holy 
Land ; Meteorology, and a variety of other topics. 

April 15. — Visited Professor Hitchcock at Am- 
herst College, Massachussets, by whom the geolo- 
gical survey of that State has been ably executed. 
He showed me several ridges and large rounded 
hillocks of transported materials, or " drift," north of 
Amherst, surrounding swamps, in precisely the same 
manner as those usually referred to the glacial period 
in Scotland and Northern Europe. They have been 
called " moraines " by some geologists ; but ii' we call 
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in the agency of ice, as I am well disposed to do, we ' 
must attribute their accumulation to the melting of | 
icebergs charged with fragments of gravel and rock i 
rather than to glaciers. Professor Hitchcock has, : 
fact, styled them iceberg moraines. 

At Smith's Ferry, ne;ir Northampton, about \ 
eleven miles north of Springfield, I examined, in J 
company with the Professor, the red sandstone on * 
the banks of the Connecticut River, where the cele- 
brated foot-prints of birds are beautifully exhibited. 
The rock consists of thin-bedded sandstone (New | 
Ked, Trias ?}, alternating with red-coloured shale> 
some of the flags being distinctly ripple -marked. J 
The dip of the layers, on which the Omithichnites I 
are imprinted in great abundance, varies from eleven 1 
to flfteen degrees. It is evident that in tliis place J 
many superimposed beds must have been successively 
trodden upon, as different sets of footsteps arfrJ 
traceable through a thickness of sandstone exceeding 1 
ten feet. My companion also pointed out to j 
that some of the beds, exposed sevenil yards dow 
the river, and containing Ornithichnitea, would, if pro-' 
longed, pass under those of the principal locality, and 
make the entire thickness throughout which the im- 
pressions prevail at intervals, perhaps, twenty or t 
feet. We cannot, therefore, explain these phei 
simply by supposing hirge sheets of mud to ] 
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been spread out by the tidal watere, as may be 
observed on the broad flats bordering the Bay of 
Fundy. These la«t, it la true, as will be shown in a 
future chapter, exhibit the recent foot- prints of bu>3s, 
iu many successive layers, for a depth of two or tliree 
inches; but I cannot conceive such markings to 
extend through a thickness of twenty-five feet 
without supposing a subsidence of the ground to 
liave taken place from time to time during the 
deposition of the hiyers on which the birds walked. 
The tracks are too well defined and distinct to have 
been made under water : there are clear indications 
of joints in the different tocis ; and there is generally 
fluch a deviation from a straight line in any three 
prints following each other as is observable in the 
triiid marks which birds leave on the sands of the 
sea-coast. The birda must have been of various 
sizes, from that of a small sand-piper to bipeds 
larger than the oetrich ; and it is highly interesting to 
remark how regularly the distance between the 
footsteps increases or diminishes in proportion to the 
size of the foot-marks. In some of the most di- 
minutive, for example, they are no more than three 
inches apart, but in the case of the largest ( Orni- 
thichnitea <figa») they are from four to six feet. The 
length of the foot in the huge species last mentioned 
is in some iaBtimcee no less than uineteco inches. Its 
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magnitude being nearly twofold that of the Africi 
ostrich, as estimated by the foot {er pede Herculem^ 1 
and the acknowledged antiquity of the rock, dia- I 
inclined many naturalists to adopt the views of Pro- j 
feasor Hitchcock, when he referred the markings to J 
extinct birds; but the discovery of the bones of tiisJ 
Moa or Delnomis of New Zealand, described by 
Mr. Owen, proved the existence, at no remote 
period, of feathered bipeds nearly as gigantic, and 
reconciled the zoologist at least to the credibility oC^ 
the fact, however marvellous. I 

The waters of the Connecticut being low, I had 
an opportunity of seeing a ledge of rock of red shale 
laid bare, on which were imprinted a single line of 
nine footsteps of Ornithichnites ffigantetts, 
alternately right and left, and separated from t 
other by intervals of about five feet. At one spot! 
there was a space several yards square, where thai 
entire surface of the shale was irregular and ja^e< 
owing to the number of footsteps, not one of whiol 
could be traced distinctly, as when a Aoek of sheeckl 
have passed over a muddy road ; but on withdrawing 
from this area the confusion gradually ceased, and 
the tracks became more and more distinct. The 
Professor informed me, that since he first annoiincf 
his belief, in 1836, that these impressions were refer 
able to birds, he had observed above two thoueaoi 
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foot-prints, probably made by nearly thirty distinct 
apecies, all indented on the upper surface of the 
strata, and only exhibiting casta in relief on the 
under side of the beds resting on such indented sur- 
faces. 

This sandatone is of much higher antiquity (see 
p. 126.) than any formation in which fossil bones 
or other indications of birds have been detected iu 
Europe. Still we have no ground for inferring from 
such facts that the feathered tribe made its 6rat ap- 
pearance in the western hemisphere at tliis period. 
It is too conunon a fallacy to fix the era of the first 
creation of each tribe of plants oranimnls, and even of 
animate beings in general, at the precise point where 
our present retrospective knowledge happens to stop, 
The discoveries in Connecticut ought to teach us 
extreme caution in deducing general conclusions 
from mere negative evidence, especially when we 
infer the non-exiatcnce of land animals from the 
absence of their remains in contemporaneous marine 
strata. 

On leaving Amherst for Springfield, we ascended 
Mount Holyoke, the lower part of which is formed 
of horizontal strata of red Bandstonc, while the sum- 
mit is capped with a picturesque mass of basaltic 
greenstone. This bill has been isolated by denuda- 
tion, and from its summit we enjoyed a fine view of 
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the fertile plain of the winding Connecticut. On its 
flauka we gathered the hlue Hepatiea triloba, the 
Houstonia ceruUa, a white saxifrage, the May flower, 
Epigaa repens, and several plants, which have been 
recently naturalised in British gardens. 

mediately after my arrival at Boston I set out 
(April 19th) to explore the island of Martha's Vine- 
yard, off the south coast of Massachusetts. Travellers 
who made this excursion a few years ago compWn of 
being jolted in a coach over deep nits and huge 
stones; now, an excellent railway carried mc rapidly 
to Kew Bedford on the coast, where a etetun-boat ., 
was in readiness, so that, having started long a 
sunrise, I was hmded on " the Vineyard," eigh^ 
miles distant from Boston, in time ia traverse half tlti 
island, which is about 20 miles long from cast I 
west, before sunset. Late in the evening I reached 
the lofty cliffs of Gayhead, more than 200 feet high, 
at the western end of the island, where the highly- 
inclined tertiary strata are gaily coloured, some c 
sisting of bright red clays, others of white, ycllonl 
and green sand, and some of black lignite. They hail 
been compared, not unaptly, by Professor Hitchcc 
to the tertiary beds of Alum Bay in the Isle of Wigl 
which they resemble in appearance, though not i 
age. I collected many fossils here, assisted by b 
resident Indians, who arc very intelligent. The a 
tion is continuous fur four fifths of a mile, the 1 
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dipping to the N. E. at an angle of from 35° to 50°, 
and in Bomc places to 70°. Their entire thickness 
must be very great, exceeding 2000 feet. The clays 
predominate over the sands. In the black bcda con- 
taining lignites coniferous wood is abundant, and 
amber is aaid to have been found. The organic re- 
mains prevail at inteirals in various strata, but I es- 
traeled most of them from a bed of green sand (fi), 




near the north-eastern end. They consisted of casts 
of shells, teeth of large sharks, the vertebral of a 
dolphin, and of a whale of great size, I also disco- 
vered a tooth referred by Mr. Owen to the canine 
tooth of a seal. 

Together with these, I found numerous nodules 
of the shape of kidney potatoes, from one to two 
inches in diameter, smooth externally, which I pre- 
sume to have been coprolltes. They have been 
analysed for me by my friend J, Middlcton, Esq., 
F. G. S., and found to contain no less tlian 50 per 
cent, of phosphate of lime, the constitution of the 
latter being such as is peculiar to organic Bubstances. 
They also consist of fluoride of calcium, cUoride of 
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Bodiuin, and other elements. Theee coprolites, there- 
fore, seem closely analogous in composition as in age, 
to those found by Professor Henslow In the Suffolk 
crag of FelixBtow, and which accompany the bones 
of sharks and cetacea. 

Near the lighthouse there is a great fold in the 
beds, where they are so bent as to have twice a 
north-caaterly and once a south-westerly dip. Oae of 
these folded beds (e) consists of an osseous conglo- 
merate, in which I found several rolled cetaceous re- 
mains ; and I purchased from a fisherman residing 
near the promontory a fossil skull, wliich he told me 
had fiillen out of this conglomerate upon the bench 
below. It retained but a small portion of the origiaiJ 
animal matter, was slightly rolled, and Mr. Owen re- 
cognised it as the cranium of a Walrus, or Morse, 
nearly allied to the existing epeciea {TViekrcus 
Rosmarus, Linn.). On comparison, it was obser%'oj 
to differ from it, in having bls molar teeth, instead of 
four, on each side of the upper jaw. There are eleven 
specimens of the recent species in the Collie of 
Surgeons, in all of which there arc no more than four 
grinders on each side. The tusk, also, of the GayfacaJ 
fossil has a rounder fomi than that of the recent 
Morse. (See plate V.) 

Near Chilmark, on the S. W. side of the island, I 
found the same Itcds as at Gayhead, in a still more 
disturbed state. Upon the whole, the organic rem 
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eapecially the eharks' teeth, lead rae decidedly to the 
opinion that the strata belong to a, part of the tertiary 
series newer than the Eocene, to which they were 
formerly referred. Thc'y must be at least as modem 
as the Miocene marls of Virginia and Maryland, before 
described (p. 134). Several of the Bharka' teeth are 
specifically identical with the fosfliU of those marie, and 
of the Faluns of Touraine and the Suffolk crag ; and 
there are no greensanda either of the Eocene or cre- 
taceous periods in Martha's Vineyard, as 8on>e have 
conjectured. These conclusions, in regard to the mo- 
dem date of this formation, are interesting, because, 
but for this small island, wc should have had no evi- 
dence of the development of a great series of subtei-- 
rancan movements in this (Mvrt of the American con- 
tinent. The disturbances in question occurred 
between the Miocene epoch and the Boulder period ; 
and we know not how far their in6uence may have 
extended over the hypogene rocks of Xew England. 
The tertiary clays and sanda of Martha's Vineyard 
are for the moat part deeply buried beneath a mass of 
drift (J, Fig, 6,), in which lie huge erratic blocks of 
granite, often from twenty to thirty feet in diameter, 
which must have conic from the North, probably from 
the mountains of New Hampshire. This covering of 
granitic detritus imparts to the soil a sterile character 
totally difTorent from that whicli would naturally 
belong to the tertiary clays and marls. 
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I alluded to some Indians settled near Gay- 
head, & remnant of the aborigines, who have been 
protected by the Government of Massachusetts, uU 
sales of land by them to the whites being mill and 
void by law. They make excellent sailors in the 
whale-fiahery of the South Seas, a souree of great 
wealth to the inhabitants of " the Vineyard," and of 
New Bedford on the miun land. Tliat occupation, 
wifli nil its privations and dangers, seems admirably 
suited to the bodily constitution and hereditary instinct 
of a hunter tribe, to whom steady and continuous 
labour is irksome and injurious. 

The history of the extermination of the aboriginal 
Indians of New England is n melancholy tale, e»- 
pecially after so many succcsaful exertions had been 
made to educate and christianize them. When 
Harvard College, a copy of the Bible was shown me 
by Mr. Jared Sparks, translated by the missionary 
Father Elliott into the Indian tongue. It is now a 
dead language, although preached for Bcveral genera- 
tions to crowded congregations. 

On my return across the Vineyard from Gayhcad 
I saw several spotted tortoises with red heads migra- 
ting from one pond of fresh water to another. On the 
sea-shore another novelty attracted my notice — seve- 
ral large specimens of the King Crab (Limulus 
polyphemus) were crawling about in the salt-walfir 
pools left by the sea on the retiring of the tide. 
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Meeting of AuociatioH of American OeohgiiU at BvloH. — 
Poptdar librariei la Nev Englaad. — Large ttde of literary 
workninthe Vniled Slata.^- American anieeriiliea. — HaTvord 
College, juar Boston. — Engiiih univemitiet. — Peadiaritiea of 
their jyslem.^- Hiatorical ihetch of Ike eautet of tkeie pecu- 
liarities not of medieeal origin. — Collegiate corporationi. — 
Their altered relation to the English vniveriitiet a/lcr the 
Peformation — Canttitution given to Oxford bg Leicester and 
Laud. — Syetem of public leaching, hour tupeneded by the 
collegiate, — Effects of the change, — Oxford Examinatioit 
Statute of 1800. — Its eubieqvent modifcationand result*. — Rise 
of prinate tutors at Oiford and Cambridge. — Conteipiences 
of thii innottation. — Struggle at Oxford in 1839 to restore 
the professorial system, — Causes of its rejection, — Tractarian' 
ism. — Supremaey of ecclesiastics. — Kwi^/W examiners. — 

Cambridge. — Advocacy of the system follouxd there /n- 

fltienee of the English academical plan on the cultivation of the 

physical iriences, and all branchet of progressive knowledge 

liemedies and reforms. 



April 25. — I returned to Boston to attend the third 
annual meeting of the ABSocialion of American Geolo- 
gists, wlio liad held their previous meetings of 1840 
and 1841 at Philadelphia. On tlie present occasion 
Dr. Morton took the cliair, and in the course of the 
week papers were read and freely discuseed on a va- 
riety of scientific queBtions by many of the leading 
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American geologists, some of whom Lad come from 
distant parts of the Union. The patronage afTorded 
bj the state surveys has created a numerous class both 
of practised observers and able writers. Among those 
engaged in these government undertakings, who took 
part in these proceedings, I maj mention Professor 
Hitchcock, of ilassachusetts. Professor W.B. Rogers, 
of Virginia, Professor H. D. Rogers, of Pennsyl- 
vania, Kir. Yanuxem, Dr. Enuuons, Mr. Hall, and 
Dr. Beck — all engaged on the survey of New Yorit 
Dr. Jackson, who has surveyed Rhode Island, Nei 
Hampshire, and Maine ; and Dr. Locke, of Ohuk' 
There were al^o present Professor Silliman and faii 
son, Messrs. Nicollet, Rcdfield, Gould, BaUey, Dam,. 
Couthouy, Haldcnian, Hubbard, J, L. Hayes, and 
others, all known as authors or contributors to scien- 
tific publications. The structure of the All^hany 
Hills, and of the coal-fields of America, the origin of 
coral reefs, the glacial theory, the effects of icebergs, 
the nature of the foot-marks in the red sandstone of 
Connecticut valley, and other subjects, were de- 
bated upon during the week, in an animated but 
most amicable style. The citizens of Boston, learn- 
ing that means were wanting for the publication of 
a series of valuable memoirs, read at this and former 
meetings of the asaociatlon, came forward with their 
usual liberality, and supplied funds, by aid of wliich. 
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ft volume entitled " Tranaactiona of the Association 
of American Geologists for 1840-42," a work reflect- 
ing the highest credit on the cultivators of gcoli^y 
and its kindred sciences in America, made its ap()ear- 
ance soon afterwards. 

Munificent bequests and donations for public 
purposes, whether charitable or educational, form 
a striking feature in the modern history of the 
United States, and especially of New England. 
Not only is it common for rich capitalists to leave 
by will a portion of their fortune towai-ds the 
endowment of national institutions, but individuals 
during their lifetime make magnificent grants of 
money for^hc same objects. There is here no com- 
pulsory law for the equal partition of property 
among children, as in France, and, on the other 
hand, no custom of entail or primogeniture, as in 
England, Bo that the affluent feel themselves at 
liberty to share their wealth between their kindred 
and the public; it being impossible to found a 
family, and parents having frequently the happiness 
of seeing all their children well provided fur and 
independent long before tlieir death. I have seen 
a list of bequests and donations mode during the 
last thirty years, for the benefit of reli^oua, chari- 
table, and literary institutions, in the State of 
MaesachuBette alone, and tbuy amounted to no leee 
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jiillioDS of dollar 



a Bum than eix 
a million sterling. 

There are popular ISbmriea in almost every villaj 
of Maaaachiisetts, and a growing taate for the res 
of good books is attested by the sale of 
editions of such works as Herschel's Natural PU 
losophy, Washington Irving'a Columbus, and Plos 
tarch's Lives. Of each of these, from five to twentj 
thousand copies have been sold. It ' 
more remarkable, that no less than sixteen thousand 
copies have been purchased of Johnes's Translation 
of Froissart's Chronicles, illustrated by wood-cn- 
gravings, and twelve thousand of Liebig's . 
Chemistry. These editions were very cheap, 
there was no author's copyright ; but it : 
more surjirising, that about four thousand copies g 
Preacott's Mexico should have been sold in 
year in the U. S. at the price of six dollars, i 
about twenty-six shillings. When, In addition ■ 
these signs of the times, wc remember the grants 
before alluded to, of the Xew England and other 
states in behalf of public schools and scientific 
surveys, we may indulge very sanguine 1 
the future progress of this country towards a I 
standard of general civilization. 

The universities of the United States are annual 
increasiug in number, and their discipline in '. 
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England {to which my inquiries on this head were 
chieflj' confined) is very strict ; a full staff of pro- 
fesaora, with their assistants or tutors, superintending 
at once the moral conduct and intellectual culture of 
the students. In each university, there is a di\-inity- 
school, appropriated to some particular religious 
denomination, which is Presbyterian or Independent 
at Newhaven, in Connecticut, where there are about 
six hundred students; and Unitarian at Harvard 
College, near Boeton, where there are about four 
hundred. But youths belonging to various sects 
resort indifferently to Newhaven, Harvard, and 
other colleges, to pursue their ordinary academical 
studies. After obtuoing their first degree, tbcy 
enter, if intended for the ministry, some theological 
faculty established in the same or in another uni- 
versity, or constituting a separate institution for the 
professional tnuning of future divines. The Epis- 
copalians have a flourishing coUegc of this kind 
in the State of New York. The Independents, or 
Congregationalista, have one at Andover in Massa- 
chusetts, where a distinguished professor of biblical 
learning has been known to draw Epiacopoliima and 
students of other sects to his lectures, no persons 
being excluded, by subscription to articles of religion, 
from entering and studying in any college. 

The multiplication of academical eatablishments, 
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in conBequenco of every State, and every sect of 
Christians in each State, being ambitious of having 
echoola of their own, is an evil, but one wbidi, 
would be greatly aggravated were the general 
well as the theological education in the universitioii 
alike sectarian ; or if Btiidenta of classical literatim^' 
mathematics, law, and medicine, all required teache!m~ 
who agreed with them in every article of futh. It has 
been remarked, by a living satirist, that the force of 
sectarian auimosity, like that of gravity, increases 
inversely as the squares of the distance; but, in 
spite of the occasional ebullition in recent times of 
an intolerant spirit on both sides of the Atlanta 
there arc many auspicious signs of the approach 
an era when differences of religious opinion will It 
interfere with national systems of education, 
in schools and colleges. The present state of 
mical affairs in Scotland will perhaps be thought incon- 
sistent with this view, where one party has been endea- 
vouring to expel from the universities all professors, 
who favour " free church " opinions, while 
seceders from the establishment, not satisfied 
a new divinity-school, have aimed at a new 
versity for general instruction. There is now 
however, to hope that the last-mcutioned 
will fail. There are already too many academi 
institutions in Scotland, in proportion to the 
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adequately remunerating the profeseora; and their 
farther impoverishment, by the withdrawal of etu- 
dcnts irom them to a new college, would be an 
injury to science and civilisation. The policy of the 
government in 1836, when an attempt was made 
to unite King's and Mariachal Colleges at Aberdeen, 
was wise and statesmanlike, but it wbb baffled by the 
local jealousies of the two ancient rivals. Eveiy 
effort should now be made to confine the new aca- 
demical foundation to the faculty of theoli^y ; and, 
for the some reason, to prevent the establishment of 
rival parochial schools, for the existing parish schools 
are often at present inadequately supported. It is 
deplorable enough to be compelled to admit the 
necessity of any new academical establishment, 
when we reflect that there b absolutely no differ- 
ence of doctrine between the new rival churcJies 
in Scotland; and that the points of dissent have 
been deemed for a century and a half of such 
subordinate importance, as not to afibrd justifiable 
grounds for an open breach. In the Irish College 
at Belfast, endowed by government, a professor of 
Greek of acknowledged ability, nominated originally 
by the crown, with the approbation of the Presby- 
terians, has suddenly been deprived of the greater 
part of his class in consequence of the " free churcli " 
movement, although no blame is imputed to him on 
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the score of a prose! ytising spirit, or of a wish i 
inculcate his own religious views. In the nudst 
these and other dUcouraging circumstances, 
entisi&ctory to observe, that three out of the &yt 
Scotch universities have receotly declared to Parlii 
ment their desire that the rehgioua tests 
now shackle them and impair their efficacy QUJTJ 
be removed. 

In no subject do the Americans display mortfl 
earnestness than in their desire to improve their 
system of education, both elementary and academical. 
They have sent missionaries to Europe, who have 
published elaborate reports on the methods of 
teaching now employed in Britain, Gemumy, 
Holland, and Franco, and they seem ready to adopt 
whatever appears worthy of imitation in theae 
different models. The great difficulty under which 
they labour, and one inevitable in a new country, and 
common to them and the British American colonies, 
is the early age at which young men quit coll^^ j 
sooner by at least two years than in England. I 

In Harvard College, Cambridge, Dear Boatoo, tha | 
best endowed university in the United States, there 
are thirty-two professors, each assisted by one or 
more tutors. Many of them are well known in the 
literary world as authors. Five only of the thirty- 
two were educated for the pulpit, three of whom aie 
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profcasore of divinity, one of ethics, and one of 
history. All the students are required to attend 
divine service in the churches to which they se- 
verally belong, but the divinity -school for pro- 
fessional education is Unitarian. The pupils are 
examined in the New Testament, also in Paley's 
" Evidences," and Butler's " Analogy." The pro- 
portion of professors to students (about 400 in 
number) is far greater than that of college tutors 
in the E^nglish universities. The tutors of Ilar- 
vanl College may be compared, in some degree, 
to our private tutors, except that they ore more 
under the direction of the professors, being selected 
by them from among the graduates, as the best 
scholars, and each is specially devoted to some one 
department of learning. These tutors, from whose 
number the professors are very commonly chosen, 
usually teach the freshmen, or firat-ycar students, or 
prepare pupils for the professors' lectures. Care is 
also bestowed on the classification of the young 
men, according to their acquirements, talents, and 
tastes. To accomplish this object, the student, on 
entering, may oSer to undergo an examiuatioD, 
and, if he succeeds, he may pass at once into 
the second, third, or fourth year's class, the inter- 
mediate steps being dispensed with; he may also 
choose ccrt^n subjects of study, which are regarded 
IT a 



4 



«^ if 1^ k<c fecB aer - 

flttHiUe far ibort evei^ 

diif MMBfWBHl far rtn^r. After fmaag aa ei- 
--'—*'— far Oe fiivtk few's ckas, tbe atoknt em 
obuin Ae degiee of BaAdor of Arts, mad may 
enter tke £Yiiii^, iatdiaJ> or Inr scLoob. 

Every inqoiij into tlie [naent eute of tbe 
niuTenities in America drew forth from my in- 
IbrauuiISi in return, manj questions reepecting Oxford 
and Cambridge. I waa aekcd by profcasora of 
geology, chcmiEtr}', modem Imtury, modem liter- 
ature, and otiicr branched of knowledge, why tbe 
dosses fur these subjects had recently tidlen off in 
the Kngluh universitiua ? was tJioir decline to be 
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ascribed to tmctariaiiiam, a form of religious doctrine 
which, they said, had been recently tronsi^lantcd 
into the United States, and was growing vigorously 
in the new soil ? I declared my conviction that the 
tractarian movement at Oxford had been I'ather 
one of the effects of the slow and gradual changes 
introduced in modem times into the system of in- 
struction there, than the cause of the recent banish- 
ment from that seat of learning of many sciences 
formerly taught there. The more I endeavoured to 
explain the present state of our academical course of 
study, and the peculiar organisation of the coqjs of 
teachers to whom its superintendence is con6dcd, 
the more strange it appeared to my New England 
friends ; and I myself became the more aware of its 
distinctive and anomalous character, when contrasted 
with the methods followed elsewhere. Many who 
have been educated, like myself, at Oxford, are 
ignorant of the system of education formerly acted 
upon in our English universities, and of the real 
nature or causes of the present state of things. I 
shall, therefore, attempt to give, In the remainder of 
this chapter, a brief account of the leading pecu- 
liarities of our former and present academical ma- 
chinery, and to point out its inevitable consequence, 
the very limited range of studies which can be pur- 
sued, so long as things rcniLun unaltered. I shall do 
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this the more -willingly, because I know that any 
information which may throw light on the subject 
will be equally iutercsting to my readers on both 
sides of the Atlantic. 

It may awaken curiosity in those who have never 
made any inquiries into these matters, if I make one 
or two preliminary statements. In the first place, 
then, the mass of students or undergraduates at 
Oxfonl is divided into twenty-four sepamte com- 
munities or colleges, very unequal in number, the 
residents In each varying from 10 in the smaller to 
about 140 in the larger colleges, and the whole, 
business of educating these separate sections of 
youth ia restricted to the tutors of the se] 
colleges. Consequently, two or three indiviiluala, 
and occasionally a single instructor, may be called 
upon to give lectures in all the departments of human. 
knowledge embraced in the academical course of foi 
years. If the college be small, there 
occupation and salary sufficient to support one tutor ; 
any attempt, therefore, to subdivide the diSerent 
branches of learning and sciences among dls^ct. 
teachers is abandoned. There is no opportunil 
for one man to concentrate the powers of 
mind on a eingle department of learning, to 
deavour to enlarge its bounde, and carefully to foi 
and direct the opinions of his pupil. In a few of 
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larger colleges, indeed, Bome rude approach to such a 
partition ia made, so far aa to sever tte mathematical 
from the classical studies ; but even then the tutors 
in each division, are often called upon, in the public 
examinations, to play tlieir part in both depart- 
ments. Thus, a single instructor gives lectures 
or examines in the writings of the Greek and 
Roman liietorians, philosophers, and j>oet8, together 
with logic, the elements of mathematics, and theo- 



For the benefit of my foreign readers, it may be 
as well to remark, that the scholars to be taught are 
not boys between the i^ca of fourteen and eighteen, 
at which latter age the degree of Bachelor of Arts 
was very commonly conferred in the olden times at 
Oxford, but young men between eighteen and twenty- 
two, who, at the expiration of their academical 
course, usually quit collie, and enter at once upon a 
profession, or into political life. In the next place, I 
may state, that the choice of teachers, to whom so 
arduous and ambitious a task is allotted, is by no 
means left open to free competition, like the professor- 
ships in most ancient and modem universities ; but, on 
the contrary, is confined within very narrow bounds. 
The college tutors are selected from graduates who 
are on the foundation of their respective colleges, 
and who may have obtained their appointment ori- 
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ginally, some because they happened to be founder'a 
kin, or ^rere educikted at a particular school, otheia 
becauBc they were born in a particular town, county, 
or diocese; a few only being selected from meril^ 
or as having distinguished themselves in examina- 
tions open to all candidates. This latter class, how- 
ever, has, it is true, increased of late years. Most 
of these teachers forfeit their fellowships, and most 
probably with it their office of tutor, if they should 
marry, or if, after a certain number of yeara, they Ja 
not embrace the clerical profession. They also look 
to preferment In the Church, from their position 
their college, so that they have every inducement 
regard the buainesa of teaching as a temporary calling] 
subordinate and subsidiary to another, of a different, 
and to them more advantageous and important, kind. 
Their office as instructors is, in short, a mere step- 
ping-stone to sometliing else ; and they hope to gain 
their reward, not when they arc sui>erannuated, for 
then they would be unfit for highly responsible 
aiastical duties, but when they are still in the prii 
of life. In fact, their promotion is so contriv* 
as at once to cut short the career of usefulness 
which they may have hitherto distinguished thei 
selves. 

It will naturally be taken for giantcd, by tin 
■ffho have never inrestigatcd the history of tlie unii 
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shies, thatthe restrictions andfetteraabove enumerated 
are all of monastic and medieval origin. The celibacy 
of the teachers, the almost entire monopoly of tuition 
by the clergy, aeem clearly to point to a period more 
remote than the Reformation, and when the supremacy 
and exorbitant power of the church of Rome were 
still at their height. But nothing can be farther from 
the truth. On inquiry, we learn with surprise, that 
the original plan of education at Oxford and Cam- 
bridge, as in the other European universities, was 
public and common to the whole mass of students. 
The present Byatem has been upheld by no blind ve- 
neration for ancient usages, nor by the conaervative 
principle carried to excess. There has been no dread 
of innovation exhibited in modem times. The sub- 
stitution of the collegiate for a more general univer- 
sity scheme of instruction is the result of a modern 
revolution, altogether subsequent to the era of the 
Reformation, and no small part of it is a creation 
of yesterday, devised at the close of the eighteuuth, 
and only carried out since the commencement of 
the nineteenth, century. 

In order to understand how the colleges, or a few 
private corporations, obtained their ascendency over 
our two great national institutions, it is necessary to 
revert to the history of those early ages when the 
European universities originated. It appears that 
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there was often a prodigious concourse of studeoU to 
those seats of learning where the public teachers a&- 
quii-ed celebrity. We may refuse to credit some old 
chronicIerB, who reckon the number at Oxford and 
elsewhere at ten, twenty, and even thirty thousand ; 
but it is certain that the scholars were often eo crowded 
together in small towns, as to be exposed to great 
hardships, owing to the exorbitant price demanded 
for board and lodging. Benevolent individuals, who 
commiserated the sufferings of the poorer &tudcnt«> 
were induced from time to time to found houses, 
where they might obtain accommodation, and some- 
times board, free of expense. Those who were not 
on such foundations were required, whether graduates 
or imdcrgraduates, to belong to some Hall, or Inn, the 
head of which was usually elected by the scholarB, 
and approved of by the chancellor of the imiveraity, 
or his deputy. As a large part of the students were 
boys, corresponding in age to those now educated at 
our public schools, they were placed under the special 
guardianship of some tutor, who was expected to look 
to their orderly behaviour, their religious exercise^ 
and even, as appears by the old statutes, to " see that 
they conformed to academical rules in regard tomattfrs 
of external appearance, such as their clotlies, boots, 
and hair." It was the duty of the head of each bous« 
to see that the tutors were fit for their office, and to 
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take care that the pupils attended the lectures of the 
public readers, or Masters of Arte, who gave lectures 
in the Schools. 

On the Continent, the houses founded for the sup- 
port of indigent teachers and scholars were entirely 
subjected to the authorities of their respective uui- 
versitiee ; but in Eugland several of the colleges 
were governed by private etatutes, over wliicli llie 
university exercised no control. Hence they liad 
often interests apart from those of the university and 
of the public; but for centuries they were few in 
number, there being only three colleges in Oxford in 
the fourteenth century ; whereas there were tliree hun- 
dred halls, or licensed boarding-houses, each sustained 
by the private contributions of students. At length 
the Reformation worked suddenly a complete revolu- 
tion in the relative position of the collegiate corpora- 
tions and the academical body at large. The religious 
schism banished many students who did not acquiesce 
in the new opinions. The t«mpcr of Henry the 
Eighth was so capricious and uncertain, and the 
policy of hia tlirce immediate successors so contradic- 
tory, that it waa difficult to know what was the reli- 
gion by law established for the current year ; still less 
possible to calculate what would be the statutable or- 
thodoxy for the year ensuing. Reasonable fears 
were also cntertmned tliat, ae the monastic properly 
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had been confiacated, the endowments of the univer* 
sttica naight not long be spared, so that literature and 
the church were uninviting professions, whether f« 
ambitious or conscientious men.* The halls, depending 
for their support on the confluence of students, were 
ruined, except a few which were connected withcert^B 
colleges. Land and houses fell in value in Oxford, so 
that the colleges wereable to purchase considerable pro- 
perty from the impoverished burghers fora trifling con- 
Bideration. Four new colleges were established wttliin 
half & century subeequeut to the Beformation, and 
altogether six during the sixteenth century, some of 
which were built on the sites of suppressed monaste- 
ries, or on land obtained by grants from the crown, 
or purchased for an insignificant price. After this, 
period, only one college was foimded — in 1610; and 
three of the eight remaining halls changed into col>' 
leges. In 1610, 1702, and 1740. 

Originally few of the colleges admitted undej^ra- 
duates not on the foundation ; but they now opened 
their gates, and were able to include the whole acad&-J 
raical population within their walls, by which they ob-1 

* For miuiy details respecting the earlj constitation of the 
UDiveriMlies of Faris and Oxrord, und tbe subsequent chAngea 
in the English Universities, see an article hj Sir WUliaoi 
Hamilton, Bart^ who was edncalcU at Oxford, and is now Pro- J 
feasor of Logic in the University of Edinburgh, Edin. KerieWfa 
No-SCvIt June, IB31. 
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tiuned a preponderating weight and influence. Tliia 
power, however, might have been defeated, if the Eai-I 
of Leicester, chancellor of the uuiveraity, had not ob- 
tained, in 1570, an exclusive right to institute new 
hallfl, which was afterwards by statute vested in liis 
Huceessors. As the chief magistrate acted usually in 
concert with the beads of colleges, it was henceforth 
easy for the colleges to prevent any new hall from 
interfering with their monopoly ; whereas, previously 
to 1 570, the eatabliahment of a hall was easy, it being 
only required that a small number of scholars sliould 
Iiire a house, find caution for a year's rent, and choose 
for principal a graduate of respectable character. 
The chancellor, or his deputy, could not, in that case, 
refuse to sanction his appointment. 

The new constitution, procured fur the university 
by Leicester, was considerably modified under the 
chancellorship of Archbishop Laud, who nused the 
heads of houses to the rank of a public body, called 
the Hebdomadal Board, to whom the privilege 
was given of proposing new laws to the House of 
Convocation. To the latter, consisting of the doctors 
and the masters of arts, the supreme legislation waa 
still left, but without the power of initiating any 
measures. The heads were, by the constitution of 
their colleges, almost all ecoleeiastics, and chosen 
from among the fellows of their respective colleges. 
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TWir deetion wi^ tfaerefi>re, ecbject to oU the 
iTiiMlJIil M !■ and icsCnetioiu impoeed on the feUotrs 
l^ the capnoe of the foondcr. Thus two new 
dements, tlie prepoadei&tiiig influeDce of cleriod 
orer 1^ mien, and ttie fortuitoas restrictioiia iiv- 
TCnied for the regnlatioD of private corporationa, 
entered gnddenlj-, and aa it were accidentally-. Into 
the legi^ative coostitotion of the ujuversit^r. 

From tlus period, it was ahnost inevitable, tbat the 
ptedilectioiis of men of ooe [ffoleaaoti, and the pri^-ate 
interests of certain corporate bodice, ehould oiodiT^ , 
if not remodel, the whole acadenucal systen), and 
frequently- prevail over interesU of a more general 
and national character. Soon after the uruTerd^ 
had begun to recover from the shock of the Re- 
formation, sereral new readerships and profeesorshipa 
were endowed bj Laud, and several others in the next 
century, after his time, in aid of that system of 
public instmction in the schools, which liad beem. 
conducted originally by certain Uaaters of Art%| 
who were required to read and expound diffe 
subjects. The teaching of the undcrgraduatce 
now, therefore, divided between the colleges and 
pubUc instructors appointed by tbe univetvi^. 
latter would hnre regained their former oscendancjr*! 
if they had been supported by the Heads of bou9e% 
who were intrusted with the charge of watcl 
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over the observance of statutes, and all " scho- 
laatic improvements." But they (the Heads) do 
longer obliged the students to attend public lectures 
regularly ; and they frequently allowed some of 
the professors to desist from lecturing altogether, 
wliich many of them, from indolence, and from finding 
their audiences fall off, were disposed to do, eapecially 
as their inatruetiona were given gratis. Such was 
the ordinary custom in the old universities; but 
in later tiuies it had been found that this arrange- 
ment was very defective, tliat the professors were 
negligent, and that the students undervalued what 
cost them nothing, so that fees were permitted to 
be exacted. In Oxford, however, the professors 
were supplanted, in respect to these fees, by the 
college tutor, to whom a large part of the business 
of education was thus gradually transferred. Had 
a different course been adopted, the professors, 
acquiring in many cases celebrity in their respective 
dej>artments, and devoted permanently, and often 
enthusiastically, to the sciences they taught, would 
have married and settled for life in Oxford; they 
would have gained an ascendancy over the minds 
of the students and the younger graduates in convo- 
cation ; and many of them would have acquired an 
European reputation. The colleges might naturally 
feel jealous of allowing the growth of Buch a couu- 
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'.I'Mi; of thf; lattt centurr. The numerous scholar- 
»ihi|>M ami other endowments of the univei^itv, tho 
i-jiWi-ltj: IivingM, and the academical degrees required 
(iM (jiudifiaitionB fur entering holy orders, rendered 
ill'; iinivernity very indei>cndcnt of public opinion: 
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and whether it taught nothing efficiently, or fitiled 
to acconunodate its form of instruction to the pro- 
gresa and spirit of the age, it could never apprehend 
a serious diminution of students. 

Occasionally, there were examinations and a revival 
of studious habits in a particular college, or some pro- 
fessor gave a popular course of lectures, and drew 
large audiences. Thus Bradley, the famous astrono- 
mer, delivered, between the ycara 1746 and 1760, to 
a class of pupils averaging 57 in number, lectures on 
Natural Philosophy, not in Latin, as had been the old 
practice, but in English. But the general Indolence of 
the instructors, and the idleness and dissipation of the 
young men, became bo notorious and fls^rant towards 
the close of the eighteenth century, that a reform was 
loudly called for, and the governing body became 
deeply impressed with a sense of its expediency. 
Many plans were derised for carrying it into effect- 
As the annual or terminal examinations in several 
colleges had been found most useful in maintaining 
orderly habits among the young men, it was proposed 
to improve the public examinations, which had be- 
come a mere form, and to com]>el every one to pass 
them before obtaining his degree of Bachelor of Arts. 
Honours were to be awarded to those who distin- 
guished themselves. 

It was now evident that the shape in wliieh 
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this Dew statute was framed would determine what 
studies should heDceforth be encouraged or £»• 
cournged in the university. It was clearljr pointed 
out, at the time, that all tho^e subjects which 
could not lead to academical distinctions would be 
virtually proscribed; and that the well-known mntiin 
of our lawyers in the interpretation of statutes 
would hold good in this ease, " Tie non apparentlbae 
et de non existentibus eadem est ratio. " Whatever 
science was onutted tn the list of studies selected (ot 
the trial of strength would be henceforth not mtsnAf 
slighted, but Tirtnally blotted out of the academical 
course. Academical honours were here no empty 
bubbles, but might be expected to lead to fellowshipe, 
tutor£lu[)s, li^-ings, and other solid advantages. If the 
Headd of Houses and Jlembers of Convocation hail' ■ 
been simply legishiting for national objects, sad had * 
not been the representatives of private and collegiate 
interests, which were not always identical with those 
of the public, it would have been easy to devise a 
compieheouve system of examinations, consistitig of J 
several boards, to which the professors, as well m 1 
tutors, wotdd have been appointed, in stricter iiccor- j 
dance with the spirit, and even letter, of the old sta- | 
tutcs, than the new law which was then enacted. But I 
this might soon have altcretl entirely the relative posio i 
tton in which the collie tutors now stood to the puUie I 
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readers and professorB. Tbe latter would eoon have 
acquired greater consequence in convocation ; and had 
eucli a measure been proposed by the Hebdomadal 
Board it would probably have been lost. Accordingly, 
it waa soon found that the new exanunatlon statute of 
tbe year 1800 was to be worked by the college tu- 
tors, young men for the moat part about thirty years 
of age ; and such being the case, no one can deny that 
studies embracing the Greek and Roman writers on 
history, philosophy, poetry, logic, rhetoric, and ethics, 
besides Christian theology, and the elements of mathe- 
matics, was as extensive a range as was compatible with 
such an executive. If they erred, their error certainly 
conabted in enlarging the circle of subjects far beyond 
the capacity of tbe college tutor, be his talents ever so 
great. The legislators especially displayed discretion in 
excluding from the schools all the more progressive 
branches of knowledge ; for, in order to bo a safe guide 
in directing the opinions of a pupil, or teaching what 
is known in such branches, liable as they arc to be 
modified from year to year, by new facts, dis- 
coveries, and investigations, the preceptor must have 
leisure to devote his mind exclusively to one subject. 
Tbe new statute did notjtass without a severe 
struggle, Tlie rector of Lincoln College, in parti- 
cular, opposed it, OS a measure that would extinguish all 
" thirst of knowledge." " There would hencefortli," he 
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Tbe daaees eres of socneof the 
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short dnratiaa. It waa aoon famid that tbe hoaonn 
anided at the fiMminatiww fed to lelloai^Upa and 
tatoedupe ; aad the honoanUe mx!i7 of many of the 
eoUcgea induced them to throw opea tbeir fclloir 
and seholanhips mach more freely than fur 
candidatea of tbe ingfaeat BMrit; tbe standard of d 
boaercr, being, for the moat part, measured 1 
new rTaminut^""" in tbe schools, ^ew methods a 
(iuro time to time invented for dafsifving the vot 
accordit^ to ikeir inteUectual qualificatioos. Id IS' 
Mudents wbo di$iiiigai«hed tbemselTes were a 
in two claase:!, in 1809 in three, and in 1 
A prdiuunaij examinatioo, called tbe r 
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" little go," was introduced at the end of the first two 
j'cnr3, or in the middle of the student's residence at Ox- 
ford. The examinations for degrees were made more 
and more stringent, and emulation at length Btimulated 
to BO high a pitch, that health was often sacrificed in 
the efibrt to gain the prize. Useful habits of appli- 
cation were often acquired, but the system was not 
calculated to foster a love of knowledge for Its own 
sake. To some there was even danger of injury both 
botlily and mental ; for if they succeeded, they were 
tempted to believe that they had already achieved 
something great ; if they failed, their abilities were 
underrated, both by themselves and their contempo- 
raries. 

jVnother important revolution now took place. 
As the business of education had previously passed 
from the public readers and professors to the college 
tutors, so the latter were now in no small degree 
superseded by the private tutors or " crammere." 
These were graduates chosen by the young men 
themselves, at an expense of 40/. or 50/. a year, 
to read with them, both in term-time and vacation, 
and prepare them for the examination. An Oxford 
tutor informed me that, in the years 1840 and 1841, 
no leas than 250, or one fifth of the resident stu- 
dents, procured this kind of osaistancc, the aggregate 
earn paid by them amounting to more than 10,000/. 
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a year 1 These young teachers watch the ( 
ations, are acquainted with the style of the questions, 
whether vivd voce or on paper, and often wilh 
the peculiar views of tlie examiner. It is their 
business to prevent their pupil from wafting his 
strength on topics not litely to be adverted to, and 
often to enable him to get by rote answers to 
certain interrogatories. Tlie students are frequently 
unable to obtain this aid from the college tutor, 
whose fiystem of lecturing is more general, and 
who cannot direct his attention to the iadividual 
wants and capacities of every pupil. The ander- 
graduatea, therefore, may be required to attend, be- 
tween ten and one o'clock, the lectures of the coU^e 
tutors. The next two houre (from one to three) are 
generally occupied by the private tutors, compriaii^ 
that portion of the day during which the profeaeiMs 
are by statute required to lecture. At three o'elock. 
it is high time for the young men to seek recreation 
and exercise ; so that all the youths, especially the 
cleverest ones, are so entirely absorbed in a routine 
of study connected with the examinations, that the 
professorial class-rooms must unavoidably be aban- 
doned. Bachelors of arts, and other graduates, hod 
been heretofore in the habit of attending public 
lectures; but most of them now became engro«Md 
with the new and lucrative bosiness of cnmumng. 
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We learn from Dr. Peacock, now Dean of Ely, 
for tuany years an emineiit tutor at Trinity College, 
Cambridge, that m that university, also, a similar 
revolution took place nearly at the same time.' 
" A large proportion," he says, " of all the students, 
industrious or idle, rich or poor, resort to private 
tutors, to whom they pay, on an average, about 40?. 
a year. These teachers," lie continues, " are young 
and inexperienced, and not competent to convey 
enlarged views " to their pupils. The labour imposed 
on them is too absorbing and severe to allow of the 
simultaneous prosecution of original studies ; and 
" tills unhappy system has contributed, more than 
any other cause, to the very general, and, in some 
respects, just complaints, which have been made of 
late years, of the paucity of works of learning and 
research which had issued from the University of 
Cambridge." 

And here I may obEer\-e, that it is often the 
boast of writers who extol our university system 
above that of other countries, that we promote 
liberal studies, and do not condescend to qualify 
students for a lucrative profession or trade. But what 
is the real fact ? Do not the majority of the ablest 
students toil at Latin, Greek, and mathematics, with 

* See his excellent work on ibe Slalntei of the DtUTenitjr 
of Cambridge, p.ISG. 
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porelj- profe^onal object*? Are ttey not preparing 
themselTee for becom'uig private tutors, ecboolmasters, 
tad coll(^e-tutor9 ; expecting to combine these avo- 
catioD3 with fellowships or with clerical doties? 
Are not the things they learn regarded as the means 
(^ earning a livelihood, or what the Germans call 
" BrDdfita<Uen," in pLun £ngUsh, to " make the pot 
boil?'' That some students should he qualifying 
them^res at the uniTergity to become mastere in our 
pablic schools is highly deeirable ; and it would be 
well if the sutlon in society ot the schoolmaster, 
apart &om aoy adventitious aid derived from unit- 
ing with it the clerical function, nuked as high 
in England as it doe« in Germany and the Xew- 
England States; but why should not the nttlitari- 
anism of our univereities comprehend equally, within 
the sphere of its educational training, those brmnchea 
of general knowledge which arc equally essential to 
the future statesman, divine, lawyer, physician, and 
men of other liberal callings ? 

I am aware that it may be said, in r^ard to 
" cranunere," that, under every system, some kind 
of pn^-ate tuition will be required, and it will ba 
asked, whether the os^tants, under a profeaeorid 
plan of instruction, would not be ctjually kept bade 
in the iniproveuient of their own minds? Certainlj- 
uot — they would divide them^iclvcs at once into 
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as many sections aa there are departnienta of study 
recognised in the public exatninatione. They would 
devote their niinda steadily to eubjects connected 
with theology, or with law, or medicine, or engineer- 
ing, or literary criticism, or applied mathematics, 
or other branchea. Occasionally they would lecture 
for the professor, who, if worthy of his charge, 
must advanee with his science, and not be ignorant 
of new discoveries and theories. Like him, they 
could not remain stationary. Tliey would aspire 
in due time to fill his place, or some chair in another 
university. Such private tutors, whether lay or 
clerical, would not be found, at the expiration of ten 
years of bard and painful labour, precisely at the 
point from which tliey set out immediately after 
taking their first degree. 

In the year 1839, a last and most vigorous 
attempt was made at 0.\ford to restore the functions 
of the professorial body, wliich had now become 
contracted within the narrowest limits. The pro- 
fesaore of Experimental Philosophy, Comparative 
Anatomy, Chemistry, Mineralogy, Geology, Botany, 
Geometry, and Astronomy, many of them well known 
in the literary and scientific world, sent in a repre- 
sentation to the heads of Houses, In which they 
declared their inability to discharge the duties they 
had undertaken, notwithstanding their unabated zeal 
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pkn, the measure might eventually have led to this 
and other improvements. 

But it waa now too late — reform was beyond the 
power of the Hebdomadal Board. Several academieal 
generations had grown up under the new order of 
things. The collegiate and private tutors were inte- 
rested in opposing the new provisions, and they were 
aceordingly rejected in convocation. Yet while tliey 
threw out that part of the proposed statute which 
would have gone far towards reviving the professorial 
chairS] they parsed another part requiring the pro- 
fessors of Astronomy, Experimental Philosophy, Che- 
mistry, Geology, Mineralogy, Anatomy, Botany, 
Medicine, Civil Law, English Law, Greek, Arabic, 
Sanscrit, Anglo- Sas on. Poetry, Modem Hlatorj-, 
and Political Economy, to deliver regular courses 
of lectures. Tlicy were, in fact, bound not only 
by ancient statutes to require the teachers above 
enumerated faithfully to discharge their duty, but 
in modem times, or since the examination sta- 
tute of 1800, they had sanctioned the foundation 
of new chturs, such as Experimental Philosophy, 
Mineralogy, Geology, Political Economy, and Sans- 
crit, and had accepted annual grants from the Crown 
to endow certain readerships. In homage, therefore, to 
the moral obligations they had incurred, not to render 
these new and oldfoundation3nugatory,they continued 
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to exact ui outwurl coof<»mity to tbe statutes, hj 
enfoRu^ the ddivery of lecturee, the efficiency of 
which ther allowed ' other porta of thdr syeteiii 
entirelr to defeat. Their conduct reminds as of 
the (Mdera iseoed bj- Cbailes the Fifth to offer up 
pnyecB thioaghout Spain for the delirerance of the 
Pope, while he suffered his army to retain him pri- 
soner in the Cutle of St. Angelo. 

It mn^ not be inferred, howerer, from the prec^ 
dii^ obaerratioiBT that I asfume that the majority of 
the members of ConTocatit)D arc not men of high 
principle, and animated with a conscientious de«ra 
of disdai^ng faithfully their public duties. Tbey 
and their predeceseore probably did not at any moment 
deliberately plan or avoir to themselves the line of 
palicy wliich they liave followed out eo systematically, 
and with so much unity of purpose. The jodgmcDt 
of each generation has been constantly biassed by the 
same disturbing causes (the collegiate and clerical in- 
terests), wluch, like a current steadily setting one 
way, has iufensibly carried the whole academical body 
out of its true coQTBe. In conformity to these intereaU, 
ibe original constitution has been gradually modified, 
and the system, when changed, has fonned tbe niinds of 
the succeeding generation, prejwiring it for new inno- 
vations, all conceived in the same spirit. If any 
ingle individual can be charged with a dolibente 
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purpose of altering, essentially, the ancient consti- 
tution of tlie university, it is probably Archbishop 

The year 1839 was memorable in Europe for 
another event, tending to prove how unpropitious to 
the cultivation of tlie physical sciences is the eccle- 
siastical spirit, whenever it obtains an undue power 
of interference with academical institutions. In the 
year alluded to, the first " congrcas " of scientific men 
took place in Italy. It assembled at Pisa, under the 
auspices of the enlightened prince who now reigns in 
Tuscany, The Pope interdicted all the professors of 
hie coUegCB of Rome and Bologna, many of whom 
were prepared to co-operate warmly with the new 
association, from attending it. The papal prohibition 
was continued nt the subsequent meetings at Turin, 
Florence, Milan, and elsewhere. Nevertheless, the 
congress flourished, and, in spite of the PontifTa oppo- 
sition, drew together many of the most distinguished 
men from all parts of Europe, and of Italy, beyond 
the confines of the States of the Church. It has alao 
given to the world five costly volumes of valuable 
scientific memoirs, which, but for such patronage, 
might have remained unpublished to this day. 

Doubtless the vote of the Oxford Convocation in 
1639 was influenced by various motives; among othet^, 
a conscientious contempt for that sham professorial 



29G OPPOSITION TO PROPOSED Ck4P. XIIL 

system which the graduates bad bo long contrasted 
with a reality, in the form of compulsory tatorial 
lectures and examuiittions, leading to degrees, and 
often followed by fellowships, livings, prcbendal 
stnlls, and bishoprics. In addition to these causes, it 
has been very generally understood that many, boih 
of the college and private tutors, were opposed to the 
cultivation of the phjsiad sciences on principle, on 
account of their alleged irreligious tendency. No one 
who reads some of the articles written by men who 
were fellows or tutors at Oxford, in tlie British ' 
Critic, against the " British Afsodation for the Pro- ' 
motion of Science," can wonder that such reports were 
credited, or that they provoked, from a prelate cdu- 
catcd at Oxford, the remark that " men who entertain 
Euch fears seem to forget that the book of Nature and 
tlie book of Revelation were both written by the I 
same Author." 

Men arc prone to undervalue those branchee of J 
knowledge which are foreign to their own pur<- 
Huits; and if physicians, or lawyers, or civil en- 
gineers, had usurped as decided an ascendency in 
the legislation of a university, aa the clerical gra- 
duates have now acquired at Oxford, complaints aa 
loud and well founded might have been heard, that a 
due share of attention was not bestowed on studies 
connected with theologj-. In this spirit, therefiap^ 
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it was attempted to mix up religious instruction with 
the teaching of other subjects. By some tutors it was 
held desirable that all ethica, metaphysics, and phi- 
losophy should be " christianized," 

The practice of taking up for the examinations 
for honours such works ns Butler's Analogy and Ser- 
mons had been encouraged after the year 1830, when 
a statute had passed " that the pliilosophy of the an- 
cients might be illustrated in the schools, 'ex ncotcri- 
comm scriptisj' or by the writings of the moderns." 
This and other changes had opened the door for 
considerable modifications in the course of academical 
study, and had given a new turn to the thoughts of 
many of the most rising and talented young men. It 
should be remembered that the last ten years has 
been the era of the Tractarian movement at Oxford, 
and the active intellect of the university has been for 
the most part absorbed in theological controversy, 
He who aspired to honours was bound in prudence to 
consider that his young judge, the arbiter of his acade- 
mical fate, might probably be an advocate of the views 
set forth in some one or more of the Tracts for the 
Times. He might be one who was fully impressed 
with the dogma, that " ethics unconnected with the 
church is a fundamental fallacy ;" that " man without 
the church has no right to educate man * ; " that 
* Sec ScwcU's Clirisiiiui SloriJs, ch. iv. luid x. 
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" yittth 13 too apt to delight in the inductive, iiistcad 
oftfaedeductiT^reaEoiuiig;'' — "to prefer noreltj torn- 
dqnit^Ti* inTcat^stion to obedience to authority, &c. 
As xa example f^ tbe deductive process, ss applied 
to my own faTooiite science, by a, colle^ tutor and 
public examiner of this period, 1 may cite a passage 
&Dm lectures deliTered in tbe university at the 
under oooiadcnition, and since published : - 

" A geologist, deeply iupres^ vrith the myst 
of baptism^ by which a ' new creature,' xeuinf Krimt, 
is formed, by means of water and Sre, would never 
have fallen into the absurdities of accounting for the 
formation of the globe solely by water or e<A^y by 
Gre. He would not have nmintained cither a Vol- 
canian or a Xcptunian theory." ' The reader may 
well imagine, that, if other depnrtmenu of scwace 
were " cbristianized " after the like&shion, the scbi>- 
lar might run some ri^k of emerging into the wocldt 
from his academical career, with tus reasoning powen 
«ifeebled, and his intcllecta mystified. J 

But to conclude our historical sJcetch. After tftjfl 
year 1839, wc may consider three-fourths of t!a 
sciences, still nominally taught at Oxford, lu have 
been virtually exiled from the UnivCTBity. The claai 
rooms of the professors were some of them 
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others nearly, deserted. Chemistiy and botany at- 
tracted, between the years 1840 and 1844, from 
three to seven students ; geometry, astronomy, and 
experimental philosophy, scarcely more ; mineralogy 
and geology, etill taught by the same professor 
who, fifteen years before, had attracted crowded 
audiences, from ten to twelve; political economy 
atili fewer ; even ancient history and poetry scai'cely 
commanded an audience ; and, strange to say, in 
a country with whose destinies those of India are 
BO closely bound up, the first of Asiatic scholars 
gave lectures to one or two pupils, and these might 
have been absent, had not the cherished ho[>e of 
a Boden scholarship for Sanscrit induced them to 
attend. 

Afl If to complete the cycle of change, and to 
cause the system to depart as widely as possible from 
the original university, which secured for the students 
the services of puhhc and permanent teaclicrs, men 
of mature age and acquirementa, and often highly 
gifted, the Oxford tuition now fell, from year to 
year, into the hands of younger graduates, whether 
in the capacity of private tutors or examiners. 
Several causes had concurred to accelerate tlic pro- 
motion of college fellows. Their number was still 
the same, not having increased with church ex- 
tension, and the multiplication of now schools in a 
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gruwing population. It coosequcutly became 8o 
difficult in nianj coU^es to choose for tutors, fellowa 
ivlio were Dot manifestly too young, that, to remedjr 
the evil, several head^ of Houses wisely pennittcd 
men who had forfeited their fellowship b^ marriage 
to continue as tutors. It would appear, from the 
Oxford Calendar for 1835, that no lees than Bcven of 
the Colleges, and four of the Halls, have been driven 
to this resource. Nevertheless, the majority of the 
hody of public examiners is often under the age of 
thirty, and some of them only twenty-five years old I J 
They go out of office in succession, after serving (ot ' 
two years. On this fluctuating body of young men, 
responsible to no one for their decisions, whether in 
passing students for degrees, or in awarding hosoun, 
a body having the power of modiiying at their c 
price the whole style and tcnour of the public 1 
examinations, the direction of academical education 
in this great country has practically devolved ! 

At Cambridge, the collegiate influence haa, nooe 
the Reformation, caused the university to paas gn- 
dually through nearly all the same phases aa at 
Oxford. Here, also, the transference of the bunncaa 
of instruction from the public and permanent to tbe 
collegiate and tem]Kimry teacher, has coincided pcft- 
cisely. in point of time, with greater strictneas tn 
the examinatious, and more studious habita cod 
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better discipline among the undergraduates. It is 
natural tliat, owing to this coincidence, a false notion 
sliould be engendered, that the subdivision of labour 
uinongst a well organized body of professors is less 
effective than the method of college tuition. 

It might, perhaps, have been expected that such a 
subdivision would have been carried farther at Cam- 
bridge, in consequence of more than half the students 
being members of two, out of sevcuteen, colleges; 
namely. Trinity and St. John's. These noble founda- 
tions contain, each of them, from 400 to 500 under- 
graduates, and might almost be regarded, from their 
numerical strength, as universities of themselves. 
But although the fellowsbips in both of them arc 
awarded to merit, the educational functions must 
be, comparatively speaking, of secondary importance 
to the fellow-tutor ; for, being almost invariably a 
clergyman, his highest hope of future preferment is 
not in the University, but in the Church, The 
proportion of students intending to take orders is 
not BO largo here as at Oxford, and they are not 
required to subscribe, on matriculation, any formula 
of religious belief, so that Roman Catholics and 
disaenters from the Church of England can study 
here, and obtain academical honours, though not 
degrees. The responsible duty of conducting the 
public examinationB is even here in the hands of very 
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yoang men, though two of the mathematical profes- 
sors assist in awarding the Smith's Prize, the highest 
mathemutical honour; and the professor of Greek 
and the public orator, presumed to be a fint-rato 
Latiu scholar, preside in the cxaminntion for tilie 
Chancellor's medal for classics. 

Very recently at Cambridge, all branches of knotr- 
ledge taught by the professors — in a word, creiy 
subject except what is understood in oiir universities 
by classics and mathematics ■ — have had sentence 
of banishment passed upon them in tlie form of dcw 
compulsory examinations, under the management of 
college tutors, the Oxford plan of awarding honoura 
to classical and mathematical atlabments alone 
being adhered to. The professors of chemistry and 
anatomy, who had formerly considerable classes, 
have only mustered six or seven pupils, although 
still compelled to give courses of fifty lectures 
each. The ch^rs of Modem History, and of the 
Application of Machinery to the Arts, once num- 
bering audiences of several hundreds, have been in 
like manner deserted. Yet dispensations arv rarely- 
granted for the discontinuance of useless duties, even 
when only two pupils present themselves. 

Moreover, here, as at Oxford, it is not uncommon 
to give such chairs as Mathematics, Xatural PKi- 
loBophy, Chemistry, Botany, Astronomy, Geology, 
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Mineralogy, and others, to clergymen, who combine 
them with clerical duties, or throw them up when 
they obtain preferment, and who, however eminent, 
owing, as they must do, a mixed allegiance, partly 
to their ecclesiastical order, and partly to the pro- 
fessorial body, cannot stand up with heart and 
courage in defence of the public, as opposed to the 
clerical and collegiate, interests. 

Dr. Whewellj now blaster of Trinity, after many 
yeara' experience as a tutor at Cambridge, pubhsbed, 
in 1837, his views on the plan of education adopted 
in the English universities. His arguments in favour 
of employing the learned languages as a main in- 
strument of education are unanswerable, and en- 
forced with great eloquence and power. " In what 
a condition should we be," he obser^'es, " if our 
connection with the past were snapped — if Greek 
and Latin were forgotten?"* No less cogent are 
his reasons for cultivating mathematics as a means 
of strcngtliening the reasoning powers and disci- 
]ilining the mind. But when wc come to that part 
of his treatise in which he attempts to defend the 
exclusive monopoly enjoyed by these subjects in the 
education of young men at Oxford and Cambridge, 

• Priticiplci of University Eilutntioii, Londyn, 1837, th. i. 
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CDtering €« thor eerenJ dotieH in life, utd who 
ought, witboat loee of time, to be acquiring habits 
of thinkiDg and jndgu^ for tbemselTcs. 

" Mathematical doctrines are fixed and penna- 
ncnt," eaj-B the hiftorian of the laductive Sci- 
ences, of whoec remarks on thia subject I shall 
give a brief abstract in his own words. " The 
old tnitha will always be true. In philosophic€d 
doctrines a conetaut change ia going on. The old 
iif stem is refuted, and a new one is erected. There 
is nothing old, nothing stable. The student cannot 
but suspect that his teacher and his teacher's creed 
are but for a day. The mind of a young man 
emjiloyed in attending to teachers of this kind most 
fail to acijuire any steady con\-iction of the immutable 
and fixed nature of truth. He becomes a restless 
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speculator, criticising what has already bcon done in 
philosophy, attempting to guess what will be the 
next step. He is placed in the position of a critic 
instead of a pupil." — " In mathematics, the teacher is 
usually the superior of his scholar, who entertains a 
docile and confiding disposition towards his in- 
structor. He cannot give or refuse his assent when 
a system is proposed to him, nor feci in the situation 
of an equal and a judge. The subjects suitable fur 
university teaching arc the undoubted truths of 
mathematics, and works of unquestioned excellence, 
such as the best classical authors. ^Vhen engt^ed 
in these, the student respects his instructor ; they 
are the fit subjccta of college lectures. A spirit of 
criticism is awakened by the study of philosophy, 
which is a fit subject o? pro/essoriul lectures."" 

In commenting on the above passages, I cannot 
refrain from remarking, that if the teacher of phi- 
losophy cannot command the re8i>ect of his pupils, 
he must be ill-qualified for his post. No one who is 
master of his favourite science will fail to inspire the 
minds of liis more intellectual scholars with a love 
of what he teaches, and a regard and admiration for 
tlieir instructor, " Addict! jiirare in verba magiatri," 
they will be only too prone to prefer Phito to truth, 

• UniYersily EducMion, pp. 46 — 53. 
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and defend the profesaor'e theory, even when he 
hiuiseLf has seen reason to modify it in accordance 
with new facta and reasonings. 

Wlien we inquire by what kind of training y 
men can beat be prepared, before leaving the 
vereity, to enter upon the study or practice of their 
professions, whether as lawyers, physicians, clergy- 
men, schoolmasters, tutors, or l^islators, can 
asaent to the notion that, by confining inal 
tion to pure mathematics, or the clas^cal writen, 
more especially if the latter arc not treated in a 
critical spirit, wc shall best accomplish this end? 
Do not these belong precisely to the class of subjects 
in which there is least danger of the student's going 
wrong, even if he engages in them at home and 
alone ? Should it not be one of our chief objects to 
prepare him to form sound opinions in matters 
nected with moral, political, or physical sci) 
Here, indeed, he needs the aid of a tnistwoj 
guide and director, who shall teach him to weigh 
evidence, point out to him the steps by which truth 
has been gradually attained in the inductive 
loaophy, the caution to be used in collecting fi 
and drawing conclusions, the prejudices which 
hostile to a fair inquiry, and who, while his pupil 
interested in the works of the ancients, shall 
him that, as knowledge is progressive, he must a' 
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liimeelf of the latest acquisitions of his own age, 
in order to attain views more comprehensive and 
correct than those enjoyed even by predecessors of 
far superior capacity and genius. 

It may appear strange, that while such great 
sacrifices of time are made in England to the ex- 
clnsive cultivation of classics, a larger proportion 
of the best modem editions of Greek and Latin 
authors ai-e not the fruit of British scholarship. The 
cause, however, is easily explained. The highest 
excellence in literature or in science can only result 
from a life pereeveringly devoted to one department. 
Such unity of purpose and concentration of power 
is wholly inaonsistent with our academical machinciy 
of tuition. 

The panegyrists, indeed, of the modem university 
system in England, aeem never to admit candidly 
this plain truth, that the colleges have no alternative 
in regard to the course of study open to them. 
Take any flourishing university in Great Britain or 
OQ the Continent, Berlin, for example, or Bonn, or 
Edinburgh, where a wide range of sciences arc 
taught. Let the students be divided into fifteen or 
more sections, without any classification in reference 
to their age, acquirements, talents, tastes, or future 
proapectB. Assign to each section a separate set of 
teachers, chie6y clerical, and looking forward to 
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science and its cultivators io England, I cannot re- 
frain from citing a passage (with the leave of both the 
correspondents) from a letter dated February, 1845, 
addressed by Professor Liebig to Mr. Faraday: — 

" What stmck me moat in England was the per- 
ception that only those works that have a practical 
tendency awake attention, and command respect, 
while the purely scientific, which possess far greater 
merit, are almost unknown. And yet the latter are 
the proper and true source from which the others 
flow. Practice alone can never lead to the discovery 
of a tnith or a principle. In Germany, it is quite 
the contrary. Here, in the eyes of scientific men, 
no value, or at least but a trifling one, is placed on 
the practical results. The enrichment of science is 
alone considered worthy of attention. I do not 
mean to say that this is better; for both nations 
the golden medium would certainly be a real good 
fortune." 

What I have said of the method and course of 
instruction now pursued in our prijicipal univcrdiitieB 
will, I think, explain in no small degree the prevalence 
of the utilitarian spirit, so correctly pointed out by 
this distinguished foreigner, and the want of a due 
appreciation of the higher and more difficult depart- 
ments of philosophical research. From what source is 
the public at large, whether belonging to the upper or 
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middle classes, to imbilie a respect and veneration for 1 
those who are engrossed in the pursuit of philosophical ] 
truth, and who live excluded from active life, if they \ 
vrho direct university education do not foster, nay, 
if they positively discourage, the teaching of the prt>- i 
greasive sciencea ? How can the multitude leantf 1 
that, for one mind willing or capable of patiently I 
working out and discovering a new truth or principle^ j 
there are hundreds who can apply to practice these ] 
principles, when once ascertained ? Nothing con h% J 
more short-sighted, therefore, even on purely utilt>f 
tarian grounds, than the usual policy of the herd fl 
ctii bono i)hilosophcrB, who award higher honours and I 
emoluments to the application than to the discovery 1 
of scientific principlea, 

It ia truly fortunate that, in proportion as Oxford 
and Cambridge have withdrawn their countenance 
more and more from Htudies connected with physical J 
science and natural history, the wants of a high statal 
of civilisation, and the spirit of the age, have afTorded ' 
to them in England an annually increasing patronage. 
It is felt that astronomy is indispensable to navigation, 
chemistry to agriculture and various arte, geolt^- to 
mining, botany to medicine, and so of other depart- 
ments. If the jiractical connection of any branch of 
Bcience be not obvious, as in the case o( zoology, 
scarcely any encouragement is given to tt in naj 
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Englisli place of education; but even Lcre, fortunately, 
tlie British Museum and the College of Surgeons, 
by their extensive collections, step in, and in eome 
degree supply the deficiency. 

After the rejection at Oxford of the moderate 
measure of reform proposed in 1839, for combining 
together tlic professorial and tutorial systems, we can 
scarcely hope that any movement from within will 
eiFect ^thc changes so loudly called for. Time will, 
year after year, remove the older members of Con- 
vocation, who are favourable to more enlarged views, 
and will replace them, it must be feared, by the 
avowed partizana of the narrower system of study, 
adopted in more modem times, and under which 
they have been brought up. Appeal under such 
c ire urn Stan cea must therefore be made to an external 
authority. A royal commisaion like those which 
have more than once visited of late years the 
nniversitiea of Scotland, might prove aaufficient coun- 
terpoise to the power and vis inertia of forty learned 
corporations. Tliey might suggest such remedies ae 
the licensing of now Halls, the removal of testa on ma- 
triculation, the awarding of honorary distinctions for 
proficiency in the subjects of the professorial lectures, 
and many others, which would doubtless be welcomed 
by the more enlightened membcra of Convocation. 
Fortunately, no violent ianovations are called for, no 
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new endowments, or grants of money. The com 
missioncrs would have to recommend the rcDov&ti« 
of what lias fallen into disuse — the improTcment o 
the old rather than the introduction of new 
exjMrimental systems; they would have to give ft 
to existing academical statutes, now inoperativ) 
rather than to enact new laws. They might undei 
take university reform in the temper recommendedV 
by Dr. Whewell (p. 138.), "bringing to the task i 
spirit, not of hatred, but of reverence for the past, ' 
not of contempt, but of gratitude townrda our pre- 
decessors," Xo new fountains of knowledge arc to 
be sought for in the depths of t)ie earth ; they are 
already at the surface, ready, on the removal of im- 
pedimenta, to overflow and fertilize the soil. ^Ticn 
Lord Ilastiugs conquered Delhi in 1817, he found 
on extensive wilderness near that city, sterile, and 
parched up by the sun's heat, which had once been 
cultivated and populous ; for in ancient times it had 
been irrigated by canals which brought the waters of 
the Jumna from a flisttmce of 250 miles. Tbe 
empire which had left these monuments of its ancieDt 
grandeur had K>ng passed away, and having fallcu to 
pieces, had fonued a multitude of smaller kingdomo, 
each governed by feebler nders. In a few years, 
by the aid of several thousand labourers, directed by 
sldlfttl engineers, these ancient watercourses wen 
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repaired. They had been dry for two centuries and a 
half; and on the day appointed for the copious atreama 
to flow once more through the streets of the ancient 
metropolis, the Hindoo priests went forth in solemn 
procession, while troops of virgins threw garlands of 
flowers into the waters as they advanced. It waa a 
day of national jubilee and thanksgiving, for the hand 
of a foreign power had restored to them the works of 
their forefathers. 

But our ancient seats of learning, it will be s^d, 
BO far from being depopulated, are full to overflowing. 
Oxford annually refuses to admit new students, be- 
cause more cannot be accommodated within the collide 
walls. Doubtless, the colleges are full, but can this be 
said of the university ? Have Oxford and Cambridge 
kept pace, since the commencement of tlie present cen- 
tury, with the growth of the population, wealth, and 
desire of education, in the British empire ? So many 
millions have been added to our population, that the 
clergy have, of necessity, increased in number, and the 
Engllali bishops have more generally required aca- 
demical degrees before ordination. This alone has 
caused a considerable augmentation of students. But is 
it not notorious that the expensive style of living, and 
the exclusion of branches of instruction connected 
with the future professions and individual tastes of 
students, have kept down the number of acadcinicinoe V 
VOL, I. p 
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The sons of the aristocracy, and future divines, who, 
if poor, may eke out their academical income with 
scholarships and other endowmenta, conetitutc the 
mass of the undergraduates. The colleges have no 
desire to multiply the number of their pupils ; they 
have already aa many aa they can teach. The 
academical fees, and the cost of board and lodging, 
are very reasonable ; but the style of living ia so high, 
that students with email incomes feel themadves in 
a false position; and thb objection ha« operated far 
more than religious teats to check the natural in- 
crease of the universities. 

\Vliy, it may be asked, should we crowd all the 
British youth into two aucient «eats of learning? 
Why not promote the growth of other institutions 
in London, Durham, Scotland, Wales, and Ireland f 
Thiit such comjwtition should be encouraged, I full; 
admit ; but it will atill be desirable that Oxford and 
Cambridge should expand freely, and that they 
ahould cease to serve as models of an exclusive and 
sectarian prindplc. Before the Reformation Hum 
spirit was catholic and national : since that period, 
they have dwindled, not into theol<^cal eeminariei, 
for they have never in praci ice afforded a complete pro- 
fessional course for divinity stiidtmte, but into places 
for educating the clei^y of ilic Estabhshed Chureh, 
and tlie aristocratic portion of the laity profi-ssing tb* 
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same form of Chrktianity. Such a eyeteni, coupled 
with the abandonment of professional studies in ge- 
neral, tends to dissever throughout the country men 
of different callings, creeds, and professions. It has a 
dissociating influence. It separatee during the period 
of youth the nobility and gentry from the higher por- 
tion of the middle classes, the barrister from the 
attorney, the jihysician from the sui^eon, tlie 1<^b- 
lators and lawyers of England from those civilians 
to whom the government of eighty millions in India 
is to be consigned, the members of the Anglican 
church from the Romanists of Stonyhuret or the 
Dissenters of Hackney, the civil engineers of Putney 
from the medical students of London. It disunites 
these and other sections of the same community, and 
throws them into antagonist maeses, each keeping 
aloof from the other in cold and jealous seclusion, 
each cherishing sectarian or party animosities, or 
professional and social prejudices. Complaints are 
often heard, and not without reason, of tlie harsh 
outlines that often separate the different grades of 
society in this country. It is in the season of youth, 
and when men are engaged in the common pursuit of 
knowledge, — especially if allowed as far as possible to 
follow the bent of their own tastes and genius, — that 
friendships might easily be formed tending to soften 
these hard outlines. At college, they would be 
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brought together on neutral, and usually on friendly I 
ground, where kindly feetinga and sympathies would ' 
spring up spontaneously, and would be cherished io 
after-life by congenial souls, however distant the sta- 
tion, or distinct the religious opinions or profeseional . 
employments of the former fellow-Btudent*.* I 

• While these sheets were passing through the preai, an im- ' 
poniiDt diseiuaion took place in the House of Comnions. in con- 
sequence of » motion maiJc April loth, 1845, bj Mr. Christie, 
M. P. for Weymouth, for r rojal eominission of enquiry iato 
the state of education in the English universities. I hsTe 
added and altered nothing since reading this debate, and it 
wiii he seen that while there is a coincidence in some of my 
views with those so ablj advocated bj otany of the parlia- , 
nientary speakers, there are other grounds taken up by 
to which they have not alluded. 



END OF THE FIRBT VOLl'ME. 



